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UM FRAMVINDU VERKEFNISINS

Verkefnid Hdmarksutbreidsla Kviskerjajékla i lok litlu isaldar gekk Gt 4 ad meta sterd jokla i
Kviskerjafjollum, i lok 19. aldar, bera saman vid nuverandi staerd til pess ad meta flatarmals- og
rummalsbreytingar og hve langt fram i Mulagljufur peir ndadu. bessir joklar eru @ medal skridjokla i
austanverdum Oraefajokli og hafa aldrei verid kannadir fyrr. Mérgum er pegar kunnugt um ad joklar
hér a landi voru steerri i lok 19. aldar en nokkru sinni fra pvi ad land byggdist. Pad var i lok langvinns
kuldaskeids sem nefnt er ,litla isdldin“. | Austur-Skaftafellssyslu gengu joklar fram & laglendid og
tidarfar og jokulvotn ollu sum stadar talsverdum busifjum i kjolfarid. Eftir pad hafa joklar styttst og
ryrnad mikid.

A sidustu drum hafa flestir skridjoklar 4 sudaustanverdu landinu, frd Morsarjokli allt austur &
Lambatungnajokul, verid kortlagdir med pad ad markmidi ad meta dkomu- og rimmalsbreytingar fra
lokum litlu isaldar (~1890). Verkefnid er lidur i pvi ad fullgera heildarmynd af umfangi Vatnajokuls og
annarra storra jokla, i hdmarksutbreidslu & peim tima. Orfair skridjoklar eru enn ékortlagdir med peim
adferdum sem hér um reedir. Markmidid i petta sinn var kanna joklabreytingar Kviskerjajokla @ 19. og
20. 6ld og rdmmalsbreytingar peirra og ad draga upp kort og greinargerd um nidurstodurnar. baer
munu nytast i frekari spalikon. baer og kortid ma nyta i freedslu um breytingar i kjolfar hops jokla, i
kennslu eda leidsdgn um svaedid.

Arid 2015 var sétt um styrk og veittu Kviskerjasjédur styrk pad ar og Vinir Vatnajékuls styrktu verkefnid
ario eftir. Fljétlega var hafist handa vid ad draga saman gogn og liklegar heimildir um petta sveaedi.
Medal upplysinga sem tékst ad safna voru dbendingar og frasagnir fra sidustu eftirlifandi
Kviskerjasystkinana, peim Helga og Halfdani Bjérnssonum. bPessar upplysingar voru akaflega
mikilveegar, sem og pau skrif brédurs peirra Flosa Bjornssonar.

Haustid 2016 voru farnar rannsdknarferd upp i Kviskerjafjoll, par sem m. a. voru gerdar athuganir a
fornum jokulgérdum auk pess sem metin var fyrri haed joklanna. Veturinn 2016—2017 var, frd pessum
upplysingum og ad auki gomlum kortum, ritheimildum, fjolmoérgum loftmyndum, og
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gervitunglamyndum var dreginn upp mynd af hdmarkssterd og framvindu Kviskerjajokla a sidustu
Oldum. Likdén voru gerd af rumstaerd Kviskerjajokla med tveim adferdum padan sem meta matti
flatarmals- og rammalsbreytingar. bar sem nidurstodur voru ekki fyllilega i samraemi vid edlisfraedi
jokulissins var farin 6nnur rannsdknaferd i Kviskerjafjoll til pess ad bera raunveruleg ummerki saman
vid spalikon.

A naestu sidum verda helstu nidurstddur kynntar. Verkefnid var kynnt med veggspijaldi 4 radstefnu EGU
(European Geophysical Union) arié 2017 i Vin i Austurriki. Med pessari greinargerd og pvi sem par var
kynnt ma segja ad pad verkefni sem sott var um styrk til sé ad fullu lokid. Grein um petta verkefni er i
vinnslu og mun verda birt i virtu visindatimariti. Mun eintak af greininn verda sent til Kviskerjasjéds
eftir birtingu.

HELSTU NIDURSTODUR

Kviskerjajoklar eru i austanverdum Oraefajokli & milli Kviarjokuls og Hratarjokuls (mynd 1). beir hafa
hopad mikid fra hamarksutbreidslu & litlu iséld, ar ~10 km? i 6,4 km? arid 2010, b. e. um 37% eda 0,03
km?/ari. Vid daetlum rimmalstapid Ut frd mismuni tveggja haedarlikana. Nakveemt LiDAR haedarlikan af
yfirbordi joklanna fra 2011 var dregid fra endurgerdu yfirbordsslikani pegar peir voru i hdmarksstddu
a litlu isold. Endurgerda likanid byggir & fjarkonnunargdégnum, loftmyndum, gémlum kortum,
ljésmyndum, jar&fraedilegum ummerkjum a vettvangi og leysimaelingu (LiDAR). Nedri hluti likansins var
endurgerdur med pvi ad nota einfalt isfleedilikan i landupplysingakerfis-forritinu ArcGlIS, sett saman af
Pellerito o. fl. (2016). Fra pessum gégnum aaetlum vid ad rammalstap fra 1890 til 2010 um 0,47 km? ad
vatnsgildi (v.g.), arleg ryrnun sé 0,004 km? v.g. og massatapid 0,38 m/ar jafndreift yfir jokulflatarmalid.
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Mynd 1. Kort af svaedinu sem kynnt var d rddstefnu EGU 2017. Fyrst island, pd Oraefajékull og ad lokum
Kviskerjafjoll. A kortid eru merktir jadrar jéklanna i hdmarki litlu isaldar, um 1930 og 2011. Auk pess jékulgardar
i fiallendinu. Kortagerd Snaevarr Gudmundsson. Byggt d LiDARgégnum (Jéhannesson, o.fl., 2011), Loftmyndasafni
LMI, myndagrunni Loftmynda ehf, fislmérgum skémyndum og vettvangsvinnu.
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Medal annars sem kom i ljés er ad joklarnir voru sennilegast i hdmarkssteerd & midri 18. 6ld eda meira
en 120-140 arum fyrr en flestir adrir joklar a pessu sveedi. Nyrdri jokullinn nadi vel nidur i Mulagljafur
4 medan joklarnir voru sem staerstir og var reyndar enn ofan i gljifrinu um 1930. | mynni gljafursins
myndadist |6n.

Tafla 1. Flatarmdls og rimmadlsbreytingar Kviskerjajékla fra lokum litlu isaldar til 2011. Timabilin sem rakin voru
eru frd um 1880—1930, 1930—2011 og svo heildartimabilid.

Ar | Steers Timaabil Arabil Minnkun Minnkun | M.ryrnun | RGmmalstap | Arleg afkoma
Year | Area km?) Period Yrs | Area loss «m?) | Arealoss % | AAR wmsrn | Vol 10sS ww.e km’) | ASML (w.e. mpyr)
1880 | 10.4 1880—1930 | 50 1 9.6 0.02 0.15 -0.27
1930 | 94 1930—2011 | 81 3 31.9 0.037 0.32 -0.45
2011 | 6.4 1880—2011 | 131 4 38.4 0.03 0.47 -0.38
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Mynd 2. Vinstri myndin synir 3 mdnada medalsumarhita fré um 1840, tveggja meelistédva. Haegri myndin synir
breytingar @ hvorum jéklinum fra um hamarksstédu, a 20. 6ld og til 2011.
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3 Reconstruction of maximum LIA extent and 20™ century volume loss of maritime
outlet glaciers, SE - Iceland
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Abstract

This study demontrates how modern high resolution LIDAR mapping can be applied for correction of early topographic maps, and the combined information be used to

- quantitatively estimate glacier recession since the late 19" century. Here we report dramatic changes in area and volume of Kviskerjajoklar outlet glaciers covering the

| | upper eastern flanks of Oraefajokull (2010 m) stratovolcano, Southeast Iceland. We estimated the volume loss by subtraction of glacier surface maps. Since the Little Ice
. Age maximum in 1880 the outlets area has shrunk from ~10.4 km?, to 6.4 km? in 2011, i. e. ~37%, an annual average recession rate of 0.03 km?/yr. We estimate the \
% volume loss as 0.47 km? water equivalent (w.e.) This correspond to an annual average recession of 0.004 km? w.e./yr or specific mass loss of 0.38 m/yr.

Methods

The Little Ice Age maximum extent (LIA..) surface map was constructed from
geomorphological in-field evidences of the former glacier margins, supported by 1904
topographical maps, aerial photos and maps of 1945, a LiDAR high resolution elevation
model from -2011 and various historical documents. The surface of the lower part of
the LIA..x glacier was reconstructed with the aid of simple ice flow modeling (Glacier
Reconstruction Tool (GlaRe) in ArcGIS, by Pellitero et al., 2016).
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The 1750s LIAy; end moraine of the South glacier.
Photo S. Gudmundsson, 2016.
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- Results

Study area The North and South Kviskerjajokull outlets retreated 1.3 and 1.7 km, respectively, since its

. - y ! 4.3 I Little Ice Age maximum extent, which was most likely in the middle or late 18" century. No
The Kviskerjajoklar outlet glaciers consist of two joint outlets, the North glacier and South glacier changes, however, were noted until the 1880s, when locals reported that these :
glacier, divided by a watershed ridge; one of several prehistoric radial volcanic fissure, glaciers had advanced nearly to the outermost LIA end moraines. Geomorphological

trending towards the rim of the Oraefajékull caldera. evidences indicates several advances prior to the end of the 19" century.

£ LiDAR data makes it possible to reconstruct old glacier surface by using data from old In 1930 the glaciers terminus was close to the same position as in the beginning of the

x topographical maps and photographs. Mapping errors and deviations can be revised, and century. After that the retreat accelerated. In the late 1970s a new advance occurred lasting

the combined material utilized for the construction of DEMs. until 1995. The recession rate showed some variations along the snout through the 20

century.

— - In 2016 >4 km? of previously subglaciated land (inside the former 1880 boundaries) had

" : B been exposed. From 1880 to 1930 the glacial area loss was 1 km? or 0.02 km’/zyr. From

oo 1930 to 2016 another 3.1 km? of ice-free area was added, i. e. ~ 0.03 km%/yr. The

recession rate was 33% faster in the second period.

Table 1. Area and volume changes of Kviskerjajoklar outlets since LIAnysy,. First two columns
represents area size at specific time. Column three represents two comparison period and
numbers of years. Then area loss in percent and Annual Average Recession (AAR) in km?/yr.
Eight column represents the volume changes since LIAns. transformed into water
equivalency (w. e.). Annual average specific mass balance in w.e. (ASML)

Year | Areaum) | Period | Vrs | Arealoss | Arealoss | AAR (un/y) | Vol loss (we. | ASML (. miy)
) % o
1880 [10.4 18801930 (50 |1 96 0.02 015 027 |
1930 |94 1930—2011 (81 |3 ‘31.9 0.037 |o.3z 045 | |
2011 (6.4 1880—2011 (131 |4 |38 0.03 [0a7 038 | g
& o bbb
The surface lowering of the outlet, since LIAy.. to 2011, represents a volume loss of 0.47
Responses to climate changes km?® w.e. From LA to the 1930s about 0.15 km? and onward to 2011 another 0.32 km’.
This correspond to an annual average recession of 0.004 km?® w.e./yr or specific mass loss
The summer temperature (above left) during the late LIA to present, from two weather || ©f 0.5 m/yr. However the between 1880 to 1930 estimated average specific mass loss was
stations in Iceland; Stykkishélmur (since 1830), West Iceland and Teigarhorn (since 1873) || 0.27 m/yr™ but 0.45 m/yr at average from 1930 to 2011. We assume the retreat pace
in East Iceland (data from Icelandic Meteorological Office & Adalgeirsddttir et al., 2011). after 1995 to have been very pronounced as these outlets had advanced between 1973 to
Temperature (left vertical axis) in seasonal and five years average. The response of the 1995, resulting in a greater extention of the North glacier than in 1945.
terminuses to climate changes through the period (above right). = ¢ : : o £
Accordingly, with continuation of the average specific mass loss rate we assume these §

== = = outlets will only sutain for some 200 years from now given the present rate of decrease, but

5 - - ; considerably faster in a warmer climate. With the ELA at >1000 m the accumulation/
Ig‘i:z‘gz‘l‘:w%f_ Kviskerjajoklar outlets in: 1750s, 1880, 1930,1945, 1973, 1988, 2004 and ‘ ablation area ratio equaling 1 these glaciers do not produce enough ice to survive present

3 1
£l day climatic changes.

Data references: Adalgelrsddtair, G., . Guemundsson, H. Bjomsson, F. Plsson, T. Johannesson, H. Hannesdetir, S. p. Sigurasson &
E. Berthier 2011, Modelling the 20th and 21~ century evolution of Hoffellsjoku] glacier, SE-Vatnajokull, Iceland. The Cryosphere, 5,
961-875, 2011,

pellitero, R., B. R, Rea, M. 50agnalo, J. Bakke, 5. Ivy-Ochs, C. R. Frew, P. Hughes, A. Ribolinl, S. Lukas & H. Renssen 2016. GlaRe, a
GIS tool ta reconstruct the 3D surface of palacoglaciers. Compuiters & Geosciences 94 (2016)77-85. nttp://wiww.sclencedirect.com.

LDAR dsta (icejpndc Metcorological Office, 1nstiute of Earth Scences niversty of lceland 2010, Aerll photographs, AMS, DS
{Lancmalingar fslends), Landsat 7 & B . Remote sensing, field mapping & glecier termini anc cartography: Snavar
Guamundsson, South East Iceland Nature Research Center, 2011-2016.
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Mynd 3. Veggspjald um verkefnid sem kynnt var d@ radstefnu EGU 2017 (sja pakkarddlk, nedst t.h).
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RADSTOFUN STYRKS FRA KVISKERJAS]JODI

Oskad var styrks fra Kviskerjasjédi arid 2015 til priggja vettvangsferda og urvinnslu 4 korti, auk
samantektar a greinargerd. begar sétt var um styrkinn var 16gd fram verkaaetlun sem midadist
vid pann tima sem reiknad var med ad taeki ad vinna verkid. Stefnt var 4 lok ars 2016 en verkid
tafdist m.a. vegna pess ad verkefnid vatt upp a sig og akvedid var ad kynna pad erlendis &
jardvisindaradstefnu.

KOSTNADUR

[ heild kostadi verkefnid teepar 3.3 millj. kr. Kviskerjasjodur styrkti verkefnid um 800.000 kr.
eda um 24% af raunkostnadi. Nyttist styrkurinn til ad greida fyrir vettvangsferdir,
grunnurvinnslu fyrir kortagerd og kortlagningu sveedis. Annar kostnadur sem verkefnid ber
sem og vinnulaun hafa verid greidd af styrk Vina Vatnajokuls, Natturustofu Sudausturlands og
samstarfsfélaga i verkefninu, Helga Bjérnssyni, joklafraedingi hja Haskéla islands.
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