Rannsodknarstofa i Eldfjallafreedi og Nattaruva
(REN)

HASKOLI iSLANDS
ERKFRZADPI- OG NATTURUVISINDASVID

HASKOLI iSLANDS




EUROVOLC i |

o e

FUTUREVOLC EP'S

-
e
4

¥

European
Volcano
Early
Warning
System

Samstarf og Studningur

Armann Hoskuldsson, William M. Moreland, Ingibjorg Jonsdéttir, Gregory de Pascal, Idunn K. Valdimarsdéttir, Jéna Sigurlina Palmadéttir, Jagcueline Grech Licari,
Meline Payet-Clerc, Diana B. D. S. G. Alvarez, Helga K. Torfaddttir, Catherine R. Gallagher, Robert A. Askew, Lidia Stroganova, Lucia A. Walters, Florian Le Bequec,
Tanguy de la Fleche, Horn Hrafnsdottir, Ari Gudmundsson, Bruce F. Houghton, Caroline Tisdale, Edward W. Llewellin, Janina Gillies, ValentinTroll, Frances
Deegan, llya Bindeman, Edgar U. Zorn, Lukas Krmicek, Arianna Soldati, Don Dingwell, Oryaélle Chevrel, Stephan Kolzenburg, Martin Harris, Jason Travis Parsons,
Eva Eibl, Egill A. Gudnason, Gylfi P. Hersir, Porbjorg Agustsdéttir, Tomas Fischer, Pavla Hrubcova, Thomas Walter, E Zorn, Alina V. Shevchenko

2.5

YERITAS Ho)

Laboratory in Volcanology and Natural Hazards
(REN)

LU DwWIG-
MAEIMILIANE-

UNIVERSITAT

MUNGHEN Unimsity %j‘

N/s
-
at Buffalo

B TT  UPPSALA
UNIVERSITET

0 ‘ UNIVERSITY OF %’Durham
OREGON University
GFZ | ¢

Helmholtz Centre
PorTsbAam

UNIVERSITY OF ICELAND : .‘iEFLA

Czech Academy Qﬂ HS ORKA

of Sciences

| UNIVERSITY of HAWAI'T at MANOA
o Ke Kulanui o Hawai‘i ma Manoa LA N D S N ET

JJ_’L\ l& Universite : .
PGP Paris Cité UNIVERSITE ICELANDIC INSTITUTE OF
CHARLES UNIVERSITY Clermont Auvergne i SOR NATURAL HISTORY |




stéra mynd

strik

B siagrytismyndunin (16-3.3 m. ar) P potuski /$ il
Gréagrytismyndunin (3.3-0.7 m. ar) Bveibrotabeli samhverfa

Tt ’ verbrotabelti

- Mébergsmyndunin (<0.7 m. &r) '

/ andhverfa
| sandar (<10000 &r) ,-/ gosbelti innan plétu
v ‘ ! T T L

4

o

m
o

2N — » N : m-' ac
Volcanic system . - i T ; \ ZQQQGH'S!.pot { . & 2009 008[@ ‘ -16-14-12-10-8 -6 -4 -2.0 2 4 6 8 1012 14 16 18 20 22 °
in} - « 7 ImagclBGA@ C
g oy

) ) fissure swarm - SRNDatalS 1O NOARRUESHNaVy SNGARGEBCORY. 4
B ertiery Basalt Formation canirallvoleang : R R W P2 Y 005 e rra M C o)

i " summit crater R " 6421525476 1N 185101526, W, Eye alt' 3550.36 km
Plio-Pleistocene Formation or A )

caldera

B G Dl asaim T



%

Hraungos Sprengigos samtala

a Ndtima soguleg a Ndtima soguleg

Total 501 56 1933 161 2434
163 25 1860 142 2023

10sla i km3 & sidustu 10 pis drum
Hraun Gjoska Gjoska (P.B.) Samt. (P.B) %

.......

Total 393 446 173 566
174 412 163.4 337

Thordarson and Hoskuldsson,



Hraungos Sprengigos
a Ndtima  soguleg  a Ndtima  soguleg
basalt 457 41 1772 146
islandit 29 11 112 7

rhyodlit 15 4 48 8

108la 1 km3 & sidustu 10 bis drum

Hrau Gjoska Gjoska (P.B.) Samt.
n (P.B)

basalt 369 367 149 518 91
islandit 23 25 11 34
1.2 54 13 14 3

.......

rhyolit

Thordarson and Hoskuldsson, 2008
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Grimsvotn 2011

Grimsvotn 2011 - Grimsvotn 2011 sporrakt, ~100 km f

Grimsvotn 2011, 80 km fra gig Grimsvotn 2011, 60 km fra gig
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1sisk Sprengigos

y Maximum tephra thickness: 12 m
Area within 0,5 cm isopach on land: 50.000 km2
Volume (compacted) within 0,5 cm isopach on land: 3,3 km3

Vatnadldur tephra
~ 870 AD

Thickness of tephra in cm

Veidivotn tephra
~1477 AD

1/ Thickness of tephra in cm
// Hydromagmatic activity
/ Magmatic activity

Maximum tephra thickness 12 m
Volume (compacted) on land: 6.7 km?3

Area on land: 53.000 a$7 , E \/ A |
oL



Gjoéskulagid Hekla-4
Geislakotsaldur ~3830 ar
Leidréttur aldur ~4250 ar

Rammal nyfallinnar gjosku & landium 6.7 km3
Heddarmummal nifallinnar gjdsku um 9 km?

(Larsen and Thoraninsson 1877)

50 km
Jafinpykktartinur eru i cm

H1104v4¢,

._"

Gjéskulag Ur Heklugosi 1104  ,

Rommal nyfallinnar gjésku a landi ~1.4 km’ 50 km
Heildarrrimmal nyfallinnar grosku ~2 km?® Jafnpykktartinur eru | cm
(Larsen and Thorarinsson 1977)

Gjoskulag r Hoklugosi 1693

°
/

Rummal nyfallinnar gjosku a landi ~0 22 km?

(Sigurbur bérarinsson 1968)

50 km
Jafinpykktardinur eru | cm

Gjoskulag Ur Heklugosi 1980 © .
Rummal nyfallinnar gjoskuy 4 landi ~0.06 km? 50 km
(Gronvold et al 1983)

Jafmpykktadinur eru | cm
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distribution of
tephra fall

/> Line of equal thickness
(isopach) in cm

50 km

61362, 10-20 km frd gig"*




inunar

90 km

Population

Residences and
other dwellings

* <500
® 500-2,000

@ 2.000-10,000
@ 10.000-30,000

~120,000
(Reykjavik)

66° .

_ FH-4
Pl

+GGH v
..+ H-1104/ Vatna-
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> 32 Tephra fallout
(")r&fajﬁkull Radius of major impact
defined as maximum distance
+GG H of 20 cm isopach for freshly
fallen tephra
Holocene eruptions
0-1362 O Historical eruptions

~— Highway 1
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Eldgosamenqgun

Photo: G. De Pascale,
Institute of Earth Science
University of Iceland
10 July 2023

Litla-Hridtsgosid 2023

Brennisteinn - > brennisteinssyruagnir
302 -2 H2504

Photo; G. De Pascale,

Klorsyra (HCl) , Fliorsyra (HF) O nversty of Tesand -

H,SO, mengun (24-PM2,5) > 15ug/m3 -> heetta



Brennisteinsmodan
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. Laki fissure
celand

mengun

Skaftdreldar settu ~98 Mt af brennisteini upp i heidhvolfid (>9 km heed) og myndadi
~200 Mt af brennisteinsmédu (= brennisteinssyra), sem dreifdist um allt nordurhvel.

Gosmekkir og méda Skaftdrelda bdarust med vestlaeegum hdloftavindum inn yfir Evrasiu og padan yfir

N-Ameriku. Pessi hdloftaméda dreifdist til yfirbords jardar i nidur-streymisbeltum hdaprystikerfa.



8 juni 1783 - 7 febriar 1784

84 Temperature Anomaly (°C)
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1783 - 7 februar 178

—— Whole Country 1778-1782 dﬂﬂﬁr"hanl

— Shires of Eyjafjéréur and Thingeyjar 17848&85
——— Shires of Arnes, Rangarvellir and [safjéréur 1784885

Age (years

O 6skufall

3 Q)
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. Thordarson og Self. 2003
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Hraunf'mai hraunjadar

Hraun ba til
sitt eigid landslag

Hraun hylja og eydileggja
pad sem er i vegi peirra

/:'arv-

ingskerfi
Vid stoppum ekki fleedi hrauns, e e

hugsanlega getum styrt pvi
upp ad vissu marki.

ir: Christina Heliker; Don Swanson; JDICrigusy
Washington Post




Hraunfledi

Natthagi - innri flutningur og voxtur hrauns
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slengdir hraunbreida d

Lokad (einangrad) flutningskerfi
*

g »° i A

B dyngjur (helluhraun)
4 helluhraun
4 hellu- og klumpahraun

OPia flu‘tningskerfi Aklumpahraun

4 apalhraun - basisk

50 km + Grimsvétn

@ apalhraun - isur

Ablakkarhraun Population +poérdarhyrna >
- Residences and » 4
U stokkahraun [ other dwellings Bt Grafaiskull
© hraungull . <500 j
| ® 500-2,000

Historical lava flows

400 600 800 1000 | @@=

@ 10.000-30,000

Flatarmél (kmz) O~120‘ooo

(Reykjavik)

D Historical lava flows

=+ Ice covered volcanoes

~~ Highway 1

a .kjorlengd", p.e. lengd sem hraunfledi ner vid akve

hrauna i aflmestu gosunum (t.d. Laki) er um 50
(t.d. Ogmundarhraun) er algeng kjérlengd

Porvaldur Pérdarson 2013;
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eystri varnagardur
east dyke

Valley with no Name*

»

Hraunid i Nafnlausadal

Lava in

vestari varnagaréur
west dyke

c.a. 500 m

Rennslisleié hraunsins 22052021

Flow path of the lava 22052021

.100 m

c.a
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Sprungugos lang algengust é Reykjanesskaganum o
Medalatal, ha- og lagildi fyrir flatarmal, rammal og lengd hraunbreida ' 4
fra Nuatima (<14000 ar) sprungugosum a Reykjanesskaga.
[N=98 Flatarmal (km2) Mesta Lengd P ¥
(km)
Medaltal 7 0,075 4,5 P
Stadalfravik 9 0,113 3,9 : £
Hagildi 36 0,54 17,3 . o
Lagildi 0,001 0,001 & e i
E I\’/
0, L s
Medalatal, ha- og lagildi fyrir flatarmal, rammal og lengd hraunbreida @ b ___4’ e ey
fra ségulegum sprungugosum & Reykjanesskaga. | 7 f o B Ny , ﬂf}"&: %
km AN _T__;,;:‘.,.
Medaltal 13 0,11 6 f
Stadalfravik 10 0,11 4.5 ; -,,’-if;
Hagildi 35 0,45 17 r . " 1%
Lagildi 0,001 0,001 0,001 .

.

L



-22°12"
[ Vel

-22.?2'E 22714 22012

lalbicd

ol Lt oL bl bbbl clod . T PP FRRCY VO] PR AP RO PO o) R il etz il Bl
z | aeR¥T, Litli-Hrdtur eruption 2023 2 5 JU|Y 202 3 R R T :
Zl & . 3 7 Litli-Hratur eruption 2023
ﬁ- S o Rannsoknarstofa i | ] The University of Iceland Research Laboratory o L E :’ﬁ P
1z ¢ £ ﬂdﬁa"aﬁaéi N vty of erkGoA Jont Resere caner ; Lh\elolllgxzﬁgz o6 T = S R Y :
2 attaruva 9 for Autonomous Vehicles r B E
’zo \o* Reykjavik University Robotics and Internet of 'ﬁ, 5
15 3¢ Mean thickness: 10,2 m p

Length: 3,2 km - Things Research Group

Area: 1,27 km2

Hraunutlinur fra og med 2023-07-10 21:36 Volume: 13,08 million m3

s

Mean thickness: 10,2 m

63‘:55’

1:10.000 @ - Length: 3,4 km .
: -8 Litli-Hratur

w.;:m i P osm & 4 Area: 1,5 km2 - It

S S Lt ] Volume: 15,3 million m3
z - |
§_ 0 250 i L
8 1 MM3sm

| i
5 I |

63.915°N

Hraunssels-Vatnsfell

!_

63954

T
63754°
63°54'

3md/s |

. m Esri, USGS.
1o 20 =0 &=

s e 3 Bz i m L i B e Pl e

-2221°E -22.20°E

T VR e e P T
22014 2012

Extent of the Litli-Hrdtur lava flow field 25 July 2023

REN, unpubl. data 2023

July 2023 |

Hraunssels-Vatnsfell

f

.

3 mid/s

—p ]
P
Bl
3 d Sources: Esri s DS, USGS, NGA, NASA, CGIAR, N Robinson, NCEAS,
NLS, OS, NM -vf&_eodatastyrelsen, Rijkswaterstaat, GSA, Geoland, FEMA,
0 0,5 1 & Intermap and the GIS user community

63°53"

rdtsgosinu '———

Extent of the Litli-Hrutur lava field on July 31 2023




2 o v Government Infrastructure Group and REN, unpubl. data 2023
Rannséknarstofa i [ o 0 B 6 F Sl c/o Hérn Hrafnsdéttir at VERKIS

Eldfjallafraedi og | ey s i
Nattaruva

63.920°N

63.920°N

Hraun(tlinur 2023-07-15 16:00

Kortvérpun: Lamberts keiluvorpun

Vidmidun: ISN93 X 4 Ij ! - ,
Hzedarlikan frd Landmeelingar Islands y Z L tI H t
wmm@hi.is ; 7 g ) . I ru ur

63.915°N

63.910°N

63.910°N

The low that was
——__ filling up with lava
on 12 July 2023

ufe

/"

63.905°N

In
uly

63.905°N

Hraunsels-
Vatnsfell

63.900°N

63.900°N

‘-2.23°Ev -22.‘25°E -22.20°E 15 -.]Uly m—]




0 15 20 23
Km

Likur & eldsuppkomu & Reykjanesi
Byaat a gbgnum sfdustu 14 pasund ara

AESHY S
—~ <% 5 .. ‘

e

- Eldsuppkomunczmi

fyrir. Reykjahésékagann

\
——




V4 e e L N 7,
Ny gogn komtinn ! 351
’ ¥ .
25 TN 3
S )),3_(‘ E\oe

-22°40' -22'30' -22°20' -22'10' -22°00' J‘A‘\ - Uk 1S &3
..... Nmir~ z y

63°50"

Phase change (radians)
0 2 \’

Py Vedurstofa
¢ Islands

64°00'

63501

-22°40' ~22°30"

-22°20 -22°10 -22°00"

Skammtimahettumat mead VETOOLS

384000

380000

331000

Landsat 8 - SWIR (2.2 ym)
2021-03-20 - 22:38

Susceptibility map Pre-Eruption
2021-03-19 - 21.00

238000

45000

Processed by

m.aufs

tama@utwente ni

384000

180000

176000

Earth System Analysis, University Twente
& Volcanology and Natural hazard Group, University of Iceland

400

VETOOLS
stodst
prof 19 -

Hmunrennshsspar

#4
v/

&

w4

/

0 1 2

AT

‘;J
Dags

2021-03-09 09:00

/
”
7
!/
A :
o

Eldfjallafraedi og nattaruvarhépur Haskola islands

armh@hi.is
6

| Km

[European Volcano Early Warning System. Grant Agreement: 826292

Rannsoknarsjodur Haskéla islands

Liklegar leidir hrauna 2021-03-09




@ Sandgerdi

167

: » Reykjanesbaer

116235  vogar,

12,2
Hafnir

o Grindavik

Eldsuppkomuncemni

0g
Péttbyli + Innvidir

I T
0 2,5

Gardskagi

Power lines
(O Geothermal powerplants

T T T 1

T
Basendi 0 25 5 10 km

@ , W
Bridge between continent

RN < J
SO
e

S




N Eldar & 10. 6ld
0 Krysuvikureldar 1151-1188 AD
Reykjaneseldar 1210-1240 AD

Hraunjadar i sjo
«= Gigar og gigaradir
@ Orkumannvirki

bykktardreifing dsku (cm)
77~ Midaldalag fra 1226 AD

B Eldar 4 8.-9. 6id

I Eldar & 10. 6id

0 Krysuvikureldar 1151-1188 AD
Reykjaneseldar 1210-1240 AD
Hraunjadar i sjo

== Gigar og gigaradir

bykktardreifing dsku (cm)
77~ Midaldalag fra 1226 AD
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