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Abstract — We describe the changes of the Kviskerjajoklar outlet glaciers in SE Iceland (presently ranging
600-1600 m a.s.l.), from their Little Ice Age maximum (LIA,,,4:) to the present. We assume that glacier extent
of the late 19" century approximately describes LIA,, ., although the glaciers already reached their peak
extent in the 18" century. The former glacier margins were delineated from moraines, historical descriptions,
topographical maps, aerial and oblique photographs, Landsat images and a lidar DEM. Along the previous
glacier margins, elevation differences with respect to the lidar DEM of 201 1 were estimated and contour maps
of the glacier drawn at selected dates, maintaining the shape of the glacier surface as available maps. During
the period ~1890 to 2011, the outlets lost -0.4 m a—' water equivalent evenly distributed over their surface and
their area was reduced by 37% (from ~10 km? to 6.4 km?, 0.03 km? a=', 0.43 km> water equivalent in total,
i.e. 0.003 km3 we. a™ ).

INTRODUCTION

The Kviskerjajoklar outlet glaciers (6.4 km? in 2011)
drain the steep, eastern flanks of Orzfajokull stra-
tovolcano, SE-Vatnajokull ice cap. The outlets are
divided in two segments, the North and South glacier
by a volcanic fissure ridge which can be traced up to
the caldera rim of the volcano (1800 m a.s.l.), con-
taining the prominent nunataks of Hellutindar (1142
m a.s.l.) and Rétarfjallshnikur (1026 m a.s.l.), Fig-
ure 1. The North glacier was 4.3 km long in 2011,
terminating at 580 m a.s.l. whereas the South glacier
was 2.8 km long, ending at 700 m a.s.1. The estimated

Most of the larger outlet glaciers in Southeast Ice-
land reached their LIA,,x in the 1880s to 1890s,
whereas some of the small and steepest glaciers al-
ready may have reached their outermost position in
the 18" century and thereafter remained close to that
location until the late 19" century. Based on writ-
ten and oral records about marginal moraines of Kvi-
skerjajoklar, we contribute to the discussion on of
glacier variations in Iceland since the late 18" cen-
tury to the present.

Synopsis of glaciers and climatic variations during

total volume of the glaciers is approximately 2 km3
(Magndtsson et al., 2012). Like other outlets of Vatna-
jokull, they have retreated considerably since their
maximum extent during the Little Ice Age (LIA,ax)-
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the Little Ice Age

The climate in Iceland was relatively cold from the
13t century to the 1920s, a period often called the
Little Ice Age (LIA), but was however, interrupted
by frequent warm spells. The account of the climate
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Figure 1. a) Iceland and the location of Vatnajokull and Orzfajokul. b) Orzfajokull with outlet glaciers and
the location of Kvisker farm. c) The South and North Kviskerjajoklar glaciers (white area), the ice margins
at LIA,.x (yellow line), in 1930 (green broken line) and 2011 (red broken line). Map based on data from
the National Land Survey of Iceland, the Icelandic Meteorological Office and the Institute of Earth Sciences,
University of Iceland. — a) Island, Vatnajokull. b) Oreefajokull, Kviskerjajoklar innan rauds ramma. c) Kvi-
skerjajoklar, hdmarksstada d litlu isold (gul lina), um 1930 (green brotin lina) og 2011 (raud brotin lina).

is based on written reports on weather, sea ice and
glacier variations (Anndlar 1400-1900; Thoroddsen,
1911, 1916-1917; Thorarinsson, 1939, 1943, 1956;
Grove, 1988; Ogilvie and Jénsson, 2000; Bjornsson,
2017; Miles et al., 2020). The deteriorating climate in
the late Middle Ages led to a general glacier advance
and the major outlet glaciers in Iceland reached their
LIAax extent at the end of the extremely cold pe-
riod of the 1880s; soon thereafter they started on a re-
treat which has continued to the present day, with tem-
porary short advances or near standstill in the 1970s
to the early 1990s (Thorarinsson, 1939, 1943, 1956;
Eyporsson, 1981; Sigurdsson, 1998; J6hannesson and

74

Sigurdsson, 1998; Magnisson, 1955; Olafsson and
Pélsson, 1978; Palsson, 1945; Bjornsson, 1998; Gud-
mundsson, 1998; Bradwell et al., 2008; Bjornsson
and Palsson, 2008; Bjornsson, 2009, 2017; Chenet et
al., 2010; Hannesdéttir, 2014; Evans, 2016; Evans et
al., 2017). However, the glacier changes were vari-
able in detail during the LIA. Some of the steepest
outlets may have reached their largest extent near the
middle of the 18" century and alternately retreated
and advanced until the end of the 19*® century. For in-
stance, in 1894, Thoroddsen (1911) noted two series
of moraines in front of the terminus of Morsarjokull,
implicating the outlet had reached maximum extent
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earlier than in the end of the Little Ice Age. Thor-
arinsson (1943) pointed out that two severely cold
periods after 1600 led to advanced position of the
outlets of Drangajokull ice cap, in Northwestern Ice-
land, and of the Southern Vatnajokull ice cap; more-
over, during the particularly cold 1750s and 1760s
at least two major outlets of Orzfajokull, the Fjalls-

jokull and Hrutarjokull glaciers (Figure 1) reached
their LIA ... Twice in the 19" century, Hritarjokull
glacier dammed the mouth of Milagljifur gorge and
thereby the river Mulakvisl draining the Kviskerja-
joklar, creating an ice-dammed lake (Figure 2; Hen-
derson 1957; Thoroddsen, 1959; Bjornsson 1958;
Bjornsson 1998; Hannesdéttir, 2014).

Figure 2. Series of moraines built up by Hritarjokull in the 19*" century (1830-1840, 1870—1877, Bjcrnsson,
1958) and one of an unknown earlier age. The glacier dammed up a lake in Milagljifur, whose various levels
are shown, based on the overflow elevation at the moraines at ~103 m (blue arrows indicate the direction of
runoff), ~95 m and ~88.5 m a.s.l. Local farmers managed to bypass the lake inside the gorge to access the
Mulakinn. The largest lake would have closed this route. — Radir jokulgarda sem Hritdrjokull ytti upp vio
mynni Mulagljifurs (1830-1840, 1870-1877, Sigurdur Bjornsson, 1958) og einn eldri gardur benda til pess ad
Jjokullinn hafi ndd hamarkssteerd fyrr en i lok 19. aldar. Jokullinn stifladi mynni Miilagljifurs svo ad jokullon
myndudust { pvi. Steerd lona er synd midad vid ad vatnsbord peirra hafi rddist af heed yfirfalls medfram jokul-
gorounum { um ~103 m, ~95 m og ~88.5 m y.s.. Po komst vinnufélk a Kviskerjum fyrir lonid i gljifrinu inn {
Mulakinn. Si leid hefdi verid dfcer hefoi jokullinn legid d fremsta gardi og jokullonid verid i heestu stoou.
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VARIATIONS OF KVISKERJAJOKLAR
IN THE 182, 19*® and 20" CENTURIES

Geomorphological records of the terminal positions
of Kviskerjajoklar are distinct but scattered. Con-
spicuous terminal moraines in the canyon foreland
indicate two main glacier advances during the LIA.
The moraines lie largely parallel, separated by tens to
>140 m, although the two outermost moraines sporad-
ically merge. We suggest the end moraine might be
named after the Icelandic naturalist Sveinn Palsson,
who described it when scaling the easternmost peaks
of the Orafajokull caldera rim in 1794. He pointed
out that the glacier had retreated a few fathoms from
this moraine (Palsson, 1945, 2004). Moreover, Pals-
son noted that the canyon west of the farm Kvisker
leads up to the glacier margin. To do so the glacier
tongue had to occupy the gorge Rétarfjallsgljifur and
reach over its outer rim (Figure 3), otherwise it would
not have been spotted from the farm site. A series
of moraines on the outer rim of the Rétarfjallsgljifur
gorge, as well as shallow streambeds, most likely in-
cised by glacial water, reflect at least six glacier ad-
vances or short standstills of the glacier front during
the post-LIA .« retreat (Figure 3). This observation
is in accordance with information reported by the late
Flosi Bjornsson (1957, 1965, 1998), forwarded orally
to him by his ancestors who lived at Kvisker. Further,
Bjornsson states that in the late 1880s the Kviskerja-
joklar glaciers almost reached the outermost “Péls-
son moraine” and the inner moraine was most likely
formed at this time, he commented. The Kvisker
farmers and the 19" century documents indicate that
through the 18 to the late 19" century glaciers sub-
merged the inner part of Mulagljifur gorge (Figures 1
and 3) and still remained there until 1930. Series of
moraines indicate several advances between the 1880s
and the 1930s. In the 1880s, the glacier was still at
the outer rim of Rétarfjallsgljufur but receded some
distance into the gorge near the end of the 19t cen-
tury. In the 1930s, the glacier retreated from the deep-
est section of the gorge and gradually vanished (Hen-
derson 1957; Thoroddsen, 1959; Bjornsson, 1998).
Based on this information, we can conclude that Kvi-
skerjajoklar had already reached their LIA,, .« in the
18" century and more or less maintained that ad-
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vanced extent until the late 19" century. Therefore,
in our discussion of the glacier changes we use infor-
mation dating to the late 19*" century to describe the
glacier extent at the end of the Little Ice Age, but the
glacier most likely reached its largest in the 18*" cen-
tury.

The post-LIA .« glacier extent of Kviskerjajoklar
can be traced from a few geodetic maps. The maps of
the Danish General Staff (DGS), based on a triangula-
tion survey of SE-Iceland in 1903-1938, describe the
topography in the early 20" century. However, the
map of Kviskerjajoklar lacks details, as the surveyors
never entered this rugged terrain. No trace is shown
of the Rétarfjallsgljifur gorge, indicating that it may
still have been occupied by ice at the beginning of the
20t century.

A few photographers, including the English-
man F.W.W. Howell (1857-1901) and the Ice-
lander Magnis Olafsson (1862-1937), captured sev-
eral glaciers in Southeast Iceland in the 1890s and the
first decades of the 20*" century, recording the posi-
tion of the ice margin at several locations around the
time of the LIA,,.x extent or shortly after the glaciers
started to retreat. However, only one photograph ex-
ists of the upper part of Kviskerjajoklar, taken in 1890
or 1891 by Howell.

Mapping of glacier variations

The positions of the termini were recorded in the field
by GPS, digitized on topographical maps, aerial pho-
tographs, satellite (Landsat) and airborne lidar images
and then all digitized into ArcMap. The area changes
of Kviskerjajoklar since the LIA, .« extent to 2016
are shown in Figure 4.

The DGS (1905) maps depict the 1904 extent of
the outlet glaciers of Vatnajokull but they are not ac-
curate for Kviskerjajoklar. The C762 maps of the US
Army Map service (AMS), based on photogramme-
try, and the underlying aerial photographs taken in
1945 (AMS 1951) show the mid-20*" century ice mar-
gin. The AMS maps have been proven to be accurate
to £5 m elevation after co-registration with the lidar
DEMs. Recently, improved DEMs and georectified
images of Orzfajokull have been created by digital
processing of the original AMS stereo imagery (Be-
lart et al., 2019).
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Figure 3. Series of moraines in the steep terrain of Kviskerjafjoll indicate several stages of glacier advance in the
18" to 20" century. The yellow broken line traces the outermost end-moraine: a) The end moraine noted by
Sveinn Pélsson, 1794. b) The location of the glacier snout as viewed by Pélsson in 1794. ¢) The two prominent
terminal moraines of the north glacier (yellow and green broken lines) indicating the outermost LIA advances.
Several younger moraines occur in the foreland. Lines P1-P2 and P3-P4 show the location of profiles used to
examine post-LIA,, ,« surface lowering. — Radir jokulgarda i brattlendi Kviskerjafjalla. Gardarnir benda til a0
Jjoklarnir hafi hopad og gengid fram d vixl d sidustu éldum. Gul brotalina rekur fremstu garda: a) Endagardur
sem Sveinn Pdlsson ndttiirufreedingur segir frd pegar hann gekk d Orcefajokul drid 1794. b) jokuljadarinn, sem
Sveinn sd nedan frd Kviskerjum og dlyktadi ad gilid (Hellisgil) needi upp ad joklinum. c) Tveer fremstu radir
Jjokulgardanna (gul og green brotalina) syna hamarksiitbreidoslu nyrdri jokultungunnar d sioustu oldum. Linur
merktar P1-P2 og P3—P4 syna legu snida par sem yfirbordsbreytingar voru metnar med likanreikningum.

The aerial photographs and images were collected
from the database of the National Land Survey of
Iceland (NLSI), the company Loftmyndir ehf., and
the US Geological Survey (Landsat 1-5 and 7-8).
Lidar DEMs of Vatnajokull and its foreland, were
surveyed in 2010-2012 in connection with the Inter-
national Polar Year 2007-2008, Johannesson et al.,
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2011, 2013). The lidar DEMs were used to georectify
aerial images and to reproject and correct the horizon-
tal positioning of older maps.

The LIA,,.x margin was digitized in ArcGIS by
delineating glacio-geomorphological features, identi-
fied from orthorectified aerial photographs and field
observations. Moraines formed by the LIA, .« out-
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Figure 4. Area changes of Kviskerjajoklar outlets since the LIA,,,x, the North glacier (blue line), the South
glacier (orange line) and total area changes of both glaciers (green). — Flatarmdlsbreytingar d Kviskerjajoklum
frd lokum litlu isaldar, nyrori (bld lina) og sydri (raudgul lina) tungurnar og bddar saman (green lina).

let glaciers were outlined, but inside the gorges and
adjacent gullies, no signs of moraines are found and
the outlines were interpolated between the neighbour-
ing identified features with the aid of the lidar DEM
elevation contours. The glacier terminal position in
Mulagljifur gorge was based on Thoroddsen’s (1959)
description from the late 19*" century, who noted that
a narrow ice tongue occupied the inner part of the
gully. Flosi Bjornsson (1998) describes a steep glacier
tongue reaching down to the gully in the first decades
of the 20" century.

The delineation of the 1930 ice margin was done
by examination of a handful of photographs from this
year, taken on land and from the air, using the QGIS
Pic2Map plugin. Several landforms were identified
on high-resolution photographs captured from the air-
ship Graf Zeppelin on July 17, 1930 (Figure 5). The
ice margin and the landforms were traced to identify
several points that indicated the ice-surface elevation
at the lateral glacier margin.
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The ice divides of Kviskerjajoklar are well defined
by mountain ridges. In the present study we assumed
that the glacier surface at high elevations remained
approximately the same during the period 1890 to
2011, as was proven to be the case for the neigh-
bouring Kotarjokull, another outlet of Orzfajokull by
Gudmundsson et al., 2012, 2017; Hannesdottir et al.,
2014, 2015, who noted that the ice surface above 1600
m altitude on Orzfajckull might only have lowered by
~5 m since the 1890s.

CONSTRUCTION OF ICE SURFACE DEMS

Three digital elevation models were constructed of the
past ice surface elevation, representing: a) the LIA a4«
extent in the mid-18*" century; b) the 1880s; and c)
1930. This involved vertically shifting the lidar 2011
DEM, a method previously applied for reconstruct-
ing outlet glacier elevation in Southeast Iceland by
Gudmundsson et al. (2012, 2017) and Hannesdottir
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Figure 5. An oblique aerial photograph of Kviskerjajoklar, taken from the airship Graf Zeppelin on July 17,
1930. The photographer was possibly Rolf Hermann Carl, who worked for the “Graphische Abteilung der
Luftschiffbau Zeppelin GmbH” from 1929 to 1934. Flugmynd af Kviskerjajoklum sem tekin var frd loftskip-
inu Graf Zeppelin 17. juli 1930. Ljosmyndari var liklega Rolf Hermann Carl, sem starfaoi fyrir ,, Graphische
Abteilung der Luftschiffbau Zeppelin GmbH “ frd 1929 til 1934.

et al. (2014). The elevation difference between the
LIA L ax, 1880s and 1930 ice surface with respect to
the 2011 lidar DEM was estimated at several loca-
tions along the lateral 2011 ice margin, expressed by
a least-squares relationship (Figure 6) for elevations
between 650 m a.s.l. and 1600 m a.s.l., assuming in-
significant elevation changes at higher elevations. The
LIA.x elevation at the glacier margins was derived
by the equations zrja = 0.895z9911+157 and zy14 =
0.920z2011+121 (in metres; Figure 6a), for the South
and North glaciers, respectively. The form of the
contour lines of the AMS map of 1945 was used to
create a DEM at LIA,,.x with a similar shape. A
photograph captured by the English traveler F. W. W.
Howell (1857-1901) from the nearby Breidamerkur-
jokull outlet glacier, in 1891, supports our assumed
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shape of the glacier surface in the accumulation area.
The 1930 glacier marginal elevations were estimated
by the equations z1939 = 0.910z2911+136 and z1930 =
0.94875011+78, for the South and North glaciers (Fig-
ure 6b), respectively, and a surface map was drawn in
a similar manner based on the geometry depicted by
the contours of the 2010 map.

The glacier surface at elevations below the present
day glacier terminus was evaluated by simple ice-flow
modelling constrained by moraines (Glacier Recon-
struction Tool (GlaRe) in ESRI ArcGIS, Pellitero et
al., 2016). The model constructs glacier surface pro-
files along flow lines, assuming perfect plasticity of
ice, a basal shear stress of 100 kPa, and neglects shape
factors for the basal geometry. Seven flowlines were
modelled the North glacier which widens in the lower
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Figure 6. Glacier elevation along the lateral margins of the North (blue triangles) and South (yellow circles)
Kviskerjajoklar at LIA,ax (a) and in 1930 (b) with respect to the elevation in 2011. The least-squares linear
relationship between 650 m a.s.l. and 1600 m a.s.l., assuming insignificant elevation changes at higher eleva-
tions, is shown with a dotted line. — Yfirbordsheed d joorum nyrori (bldir prihyrningar) og syori (gulir hringir)
Kviskerjajokla, { hamarksstoou d litlu isold (t.h.) og 1930 (t.v.) samanborid vid drio 201 1.

ablation area. During the LIA,,.x it extended be-
yond a steep vertical drop of the narrow Mulagljufur
gorge. The South glacier was modelled by four flow
lines, overflowing the Rétarfjallsgljifur gorge during
the LIA and merging with the North glacier farther
downstream. Figure 7a—b shows the surface lowering
over the period from 1880 to 2011, along the profiles
P1-P2 for the North glacier and P3-P4 for the South
glacier (see Figure 3). Area and volume changes
are given in Table 1. The computed DEMs did not
account for rock buttresses that shape the northern
rim of Mulagljufur, as described by historical records
(Palsson, 1945; Henderson, 1957; Thoroddsen, 1959;
Bjornsson, 1998). The final DEMs of the upper and
lower parts of the glacier were merged at an elevation
of ~600 m with some smoothing of the ice-surface
geometry at the coalescence zone.

Uncertainty of the DEMs

The DEMs of the LIA,ax, 1880s and 1930 are partly
constructed by subjective assessments and hence the
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uncertainty in elevation is difficult to quantify. In the
elevation range 650-1600 m a.s.l. (~6 km?) we as-
sume an uncertainty of =10 in the elevation. The
altitude of the LIA ice surface near the lateral ice
margins, estimated from geomorphological evidence,
is assumed accurate to £5 m. The elevation error
in the 2011 lidar DEM is <0.5 m. This is much
less than other sources of error and has negligible ef-
fect on the final error estimate. In the range 260—
650 m a.s.l. (~3 km?) we estimate the error to be
420 m. In the lower part of the 1930 glacier area,
outside the 2011 DEM (~3 km?) where the eleva-
tion is based on the GlaRe model, we estimate an
error of +30 m, mainly due to misaligned contours
and near-margin connection to contours outside the
glacier. Joining the two DEMs will also introduces
some error. Volume changes were calculated by sub-
tracting DEMs in Surfer. The uncertainties of the vol-
ume change between LIA .« and 1880 DEM is esti-
mated as £0.15 km? and for the period 2011 and 1930
DEMs as 0.12 km? (error contributions from differ-
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Figure 7. Surface elevation changes from LIA,.x to 1930 and 2011 of a) South glacier and b) North glacier. —
Snid af yfirbordsbreytingum (3. mynd) frd hdmarksstoou d litlu isold til 2011, a) nyrdri og b) sydri jokulinn.

Table 1. Changes of Kviskerjajoklar since the LIA,,,x. Period, number of years, area changes (A) and area
loss (AA) in km2. Volume loss (AV) as water equivalent (w.e.), annual average volume loss (AAVL) and
annual average specific mass balance in w.e. — Flatar- og rimmadlsbreytingar frd hdmarki litlu isaldar. Timabil
og fjoldi dra, flatarmdlsbreyting (A) og flatarmdlstap (AA) d umreddum timabilum, rimmdlsryrnun (AV) {
vatnsgildi (w.e.), drleg medaltalsryrnun (AAVL) og afkoma.

A AA AV AAVL ma-
Period Years (km?) (km?) (w.e.km3) (icekm3a~l) (we.)
LIAmax*-1880 130 10.5-10.1 0.4 0.02+0.1 0.003 -0.01
1880-1930 50 10.1-9.5 0.6 0.13£0.1 0.012 -0.27
1930-2011 81 9.5-6.4 0.3+0.08 0.039 -0.47
1750-2011 261 10.5-6.4 0.45+0.1 0.016 -0.2
1880-2011 131 10.1-6.4 3.7 0.434+0.1 0.029 -04

*Here assumed to be in 1750s, with an area of 10.5 km?2.

ent elevation ranges to the total volume changes are
combined as root mean square).

CONCLUDING REMARKS

Kviskerjajoklar are among the smallest outlet glaciers
draining the Orzfajokull ice cap and respond swiftly
to climate variations. These outlets reached their max-
imum extent in the 18" century and remained at an
advanced position throughout the 19" century, pro-
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ducing a series of moraines indicating a number of
readvances before they eventually started retreating
during the relatively warmer 20*" century. Both out-
lets gradually receded during the 20" century until
the 1980s when their snouts started to oscillate for
two decades: the North glacier terminus at elevations
500-600 m a.s.l. and that of the South outlet at 600—
680 m a.s.l. In this period, the North glacier advanced
> 300 m beyond its position in 1945 and to a point
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~100 m lower in elevation. Since the turn of the 215¢
century, both outlets have retreated considerably, at a
varying rate. A recent thickening of their snouts was
noted in 2015-2017 (Belart, pers. comm. 2019).

From 1880 to 2011, Kviskerjajoklar lost 37% of
their area. The average annual specific mass loss was
-0.4 m a~! w.e., almost two times higher than for the
neighbouring Kotarjokull, which lies 200 m higher on
the slopes of Orzfajokull, and 2/3 of the specific loss
of Breidamerkurjokull, of 0,58 km3 a~! w.e. in the pe-
riod 1890-2010 or -0,64 ma—!, which extends down
to sea level (Gudmundsson et al., 2012, 2017).
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Agrip

Litid hefur verid tekid saman um breytingar 4 jokl-
unum { hlidum Orzfajokuls ofan vid bainn Kvisker.
[ pessari grein, par sem peir eru nefndir Nyrdri- og
Sydri-Kviskerjajoklar, rekjum vid hvernig jokultung-
urnar hafa breyst, auk pess ad dztla flatarméls- og
rimmalsbreytingar frd hdmarksstodu 4 litlu isold til
2011. Af nokkrum ritudum heimildum ma alykta ad
pessir joklar hafi pegar verid bunir ad na hamarks-
sterd 4 18. 6ld. Par er studst vid lysingar { skrif-
um Sveins Palssonar, nattirufredings, en einnig legu
fremstu jokulgarda.

Sveinn Pilsson gekk 4 Orzfajokul vid pridja
mann { 4gdst 1794 og lysir jokulgardi utan 4 h6l sem
jokullinn hafdi b4 hopad orfda fadma fra (Sveinn Péls-
son, 1945; Flosi Bjornsson, 1957). Gardur pessi er {
um 750 m had vestan { Sveinshtfda og metti kalla
,Jokulgard Sveins®. Sveinn segir einnig { dagbok sinni
ad gilid vestan vid Kvisker ndi upp ad joklinum. Til
pess ad svo megi vera purfti jokullinn ad fylla Rétar-
fjallsgljufur og na yfir sydri brin pess pvi annars hefdi
Sveinn ekki séd til hans frd liglendi. A brin gljuf-
ursins 1 um 550 m hed eru jokulgardar og grunnir
vatnsfarvegir sem geta stutt athugasemd Sveins. Ma
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etla ad jokullinn hafi hvilt nokkud tima 4 brininni
en jafnframt gengid par fram og aftur nokkrum sinn-
um. Fjalllendid ofan Kviskerja er giljott og til pess ad
komast ad joklinum rdda gljifrin leidarvali. Sveinn
Pélsson minnist hins vegar hvorki 4 gljifur eda hindr-
anir 4 leid hans 4 Orzfajokul 1794. Pad geti bent
til pess ad Rotarfjallsgljufur hefi verid undir is og pvi
ekki s hindrun og pad vard eftir ad jokull hvarf dr pvi.
Ystu jokulgardar vid Mulagljifur eru 1 360-380 m
had y.s.

Venjulega eru {slenskir joklar sagdir hafa ndd ha-
markssteerd um 1890. A pad almennt vid um staerstu
joklana en ymislegt bendir til ad brattir joklar hafi
nad hamarksstodu fyrr. Nefna ma frasagnir um ad
Hridtarjokull hafi verid sterri um 1830-1840 en sidar 4
19. 61d, en peim frédleik héldu bredurnir 4 Kviskerj-
um til haga og birtu m.a. { Jokli. P6 ad lysingar 4
legu Kviskerjajokla 4 19. 61d séu faar ma ®tla ad jok-
ultungurnar hafa verid af svipadri sterd fram 4 sio-
ustu dratugi hennar og nad nidur { Rétarfjallsgljufur
og Mulagljifur. Af lysingu enska tribodans Ebeneser
Henderson, sem fér um Orzefasveit 4rid 18153, er ljost
ad pd 14 isinn { gljifrunum. Porvaldur Thoroddsen
(1894) segir mjallhvita, mj6éa jokultungu nd i botn
Muilagljiafurs. Talsverdar breytingar urdu 4 sy0ri tung-
unni ndlegt 1900 og samkvaemt Flosa Bjornssyni
(1957) geta honum eldri menn pess ad jokullinn hafi
enn verid vid briin Rétarfjallsgljifurs um 1870-1880
en ekki ndd ad fremstu jokul6ldunni. Jokullinn mun
hafa eydst hratt nalegt aldamétunum 1900 en hopad
alveg ur gljafrinu um 1930. Jokultotan { Mulagljufri
tok einnig ad eydast upp ur 1930 og hvarf padan 4 fa-
um 4rum.

Kort danska herforingjaradsins af Oraefajokli fra
arinu 1904 synir Milagljifur en ekki Rétarfjallsgljif-
ur. Par verdur ekki annad séd en ad sléttur jokull hafi
nad nidur { ~500 m hed. Landmzlingamennirnir f6ru
hins vegar ekki um Kviskerjafjollin, heldur drégu peir
landslagid upp eftir bestu agiskun. Pad gerdist vio-
ar medan landmealingarnar féru fram (Agist Bodv-
arsson, munnleg heimild, 4rid 1994). Flosi Bjorns-
son (1998) segir jokulinn hafa teygt sig nidur { botn
Muilagljifurs 4 fyrstu dratugum 20. aldar. Ljésmynd-
ir 1 safni Kviskerjasystkina frd um 1930 og fra Graf
Zeppelin loftfarinu (31. jili 1930) syna ad 4 peim tima
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var enn jokultota 1 Mulagljufri en slitin sundur vid
gljifurbrinina. Flosi segir ad jokullinn fremst 4 Mila
hafi enn ekki verid farinn ad hopa ad rddi um 1930 og
stydur 1jésmyndin sem var tekin frd Zeppelin loftfar-
inu pa frasogn. Helgi (1925-2015) og Hélfdan (1927-
2017) Bjornssynir sogdu greinarhéfundi (Sn. G.) ad {
peirra minni var jokultungan enn { gljifurbotninum en
mikid tekin ad pynnast. P4 hafi folk velt fyrir sér hvort
foss leyndist 4 bak vid hana og pegar jokullinn sidan
hvarf reyndist svo vera (munnleg frasogn Halfdans og
Helga Bjornssonar, arid 2015).

z

Kviskerjajoklar eru & medal minnstu skridjokla
sem falla frd Orzfajokli. Peir svara ort breytingum
i loftslagi. Peir hopudu toluvert fram yfir midja 20.
oldina en téku ad vaxa i kringum 1980. A peim tima
voru gervitunglagégn ordin adgengileg svo unnt var
ad fylgjast med joklabreytingum 4 hverju 4ri. Aratug-
ina 4 eftir gengu tungurnar ymist fram eda hopudu.
Lengst fram munu peir hafa ndd um 1992 en pd var
jadar nyrdri tungunnar meira en 300 m framar en 4rid
1945 og 100 m nedar. Eftir sidustu aldamét téku pess-
ar jokultungur ad hopa ort en nyverid vard vart vid ad
fremstu hlutar peirra h6fou pykknad eilitid (Joaquin
Belart, munnleg heimild 2019).

Til pess ad dxtla flatarmals- og rimmadlsbreyting-
ar Kviskerjajokla voru buin til stafreen yfirbordslikon
(Digital Elevation Model, DEM) af joklunum { ha-
marksstodu 4 litlu {s6ld (LIA) og pau borin saman
vid ndkvaemt yfirbordslikan af sama svadi frd arinu
2011, sem er gert eftir lidar-flugmaligognum. Upp-
lausnin var 5x5 m/dil og 16drétt ndkvaemni um 0,5 m
(Témas Jéhannesson o.fl, 2013). Efri hluti kortanna
var gerdur pannig ad yfirbordslikaninu fra 2011 var
hlidrad 160rétt. Vid mat 4 heedarbreytingum var studst
vid samanburd 4 had vid jokulrondina, nid og fyrri
ummerki. Hekkad landlikan heldur sému 16gun yfir-
bordsins og 4 pekktum kortum (1905, 1945, 2011). Sd
adferd hefur adur verid notud til ad endurgera yfirbord
fjolda jokla & Sudausturlandi (Snavarr Gudmundsson,
Hrafnhildur Hannesdéttir og Helgi Bjornsson, 2012;
Hrafnhildur Hannesdéttir, 2014; Snavarr Gudmunds-
son, Helgi Bjornsson og Finnur Palsson, 2017). Vid
gerd nedri hluta kortanna (nedan vid niverandi jokul-
spord) var studst vid einfalt isfledilikan (hluti af ESRI
ArcGIS hugbinadi, Pellitero o.fl., 2016).
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Nidurstodur flatarmalsmelinga benda til pess ad
Kviskerjajoklar hafi minnkad dr ~10 km? fra pvi ad
peir voru i hdmarksstodu 4 litlu is6ld 1 6.4 km? 4rid
2011, p.e. um 37%. Arlegt medaltalshop telst pvi um
0.03 km?. Hopid var hins vegar mun hagara 4 4runum
fyrir 1930 en sidar. A timabilinu 1880-1930 (50 4r)
topudu joklarnir ~1 km? ad flatarmdli en fra 1930
2011 (81 4r) 3 km?. Flatarmalsstap 4 fyrra timabilinu
var <0.012 km? a~! ad medaltali en 0.039 km? a—! 4
pvi sidara. Arid 2011 var dkomusvadid (m.v. jafn-
vagislinu 1 1100 m h.y.s.) 1,7 km? en leysingar-
sveedi 4,7 km?2. Hlutfall &komusvadis af heildarflatar-
mali var 0.27. Porvaldur Thoroddsen (1915) taldi ad
sn@lina hafi verid { 1020 m h2d vid lok 19. aldar. P4
var dkomusvaedi 3,5 km? og 0,35 af heildarflatarmali.
Hefur pvi safnsvadi 4 litlu {s6ld verid talsvert sterra
og afkomulikur bjartari en nu er.

Vid detlum rimmalsryrnun fra um 1880 til 2011
narri 0.43 km? ad vatnsgildi. Pad samsvarar ad drleg
rimmalsryrnun veeri ad medaltali 0.003 km? ad vatns-
gildi og medaltalsleysing -0.4 m a—! { vatnsgildi yfir
timabilid 1880-2011. Aztlum vid ad rdmmalsryrn-
un 4 fyrra timabili hafi verid um 0.13 km?® a=! en
0.3 km3 a=! 4 pvi sidara. Medaltalsleysing reynd-
ist -0.27 m a~! fra 1880 til 1930 en -0.4 m a~! frd
1930 til 2011. Til samanburdar reyndist rimmalsryrn-
un Kotérjokuls, { sudvesturhlidum Orafajokuls, vera
0.4 km3 eda 21% yfir timabilid 1880-2011 (Snavarr
Gudmundsson o.fl., 2012). Medaltalsleysing Breida-
merkurjokuls var 0,58 km? a~! ad vatnsgildi 4 tima-
bilinu 1890-2010 eda -0,64 ma~?!. Rdmmalsryrnun
reyndist svipud (Kviskerjajoklar 0.43 km?® en Kotdr-
jokull 0.4 km?) en flatarmdlsryrnun Kviskerjajokla
1880-2011 er hins vegar 37% en Kotarjokuls um 21%
4 svo til sama timabili. Safnsvadi Kotarjokuls er badi
steerra ad flatarmali og near upp { meiri had (ner 1800
m) d4samt pvi ad bera s tr 6skju Orzfajokuls. Safn-
svaedi Kviskerjajokla er legra en 1600 m og minna ad
flatarmdli.

Pakkir Kviskerjabredrum, Flosa, Sigurdi, Helga og
Haélfd4ani Bjornssonum, eru pakkadar margar fréd-
legar samraedur um efni greinarinnar. Verkefnid var
styrkt af Kviskerjasj6di og vinum Vatnajokuls. Vid
pokkum Témasi Jéhannessyni og David Evans fyrir
yfirlestur og g6d rad.
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Top: A view from Sveinshofdi across the Rotarfjallsgljifur gorge, in front of the South Kviskerjajokull glacier,
towards Roétarfjallshnjikur Mt. (right) and Hellutindar ridge. The “Pélsson’s moraine” is in the foreground.
Below: By the “Pdlsson’s moraine”. A view over the lower Rétarfjallsgljifur gorge, which was covered by
the glacier during the Little Ice Age. — Ofar: Horft frd Sveinshdfoa yfir Rotarfjallsgljiifur framan vio Sydri-
Kviskerjajokul, til Rotarfjallshnjiiks (hegra megin) og Hellutinda. Fremst er “jokulgardur Sveins”. Nedar:
“Jokulgardur Sveins” og nedri hluti Rotarfjallsgljiifurs badadur solskini. Gljifrio var undir jokli d litlu isold.
Photos/Ljosm. Sna@varr Gudmundsson, September 29, 2016.
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