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The year 2016 marks the passage of seven decades since the first formal survey of the Triglav Glacier was carried out on September 5th, 1946. The 
very first resources allocated to the Geographical Institute by the Academy of Sciences and Arts were earmarked for carrying out surveys and 
observations at the Triglav Glacier, and this is still being performed today by the institute’s staff. The Triglav Glacier research project is the
longest-running permanent Slovenian research project in history. The venerable anniversary of regular research on the glacier thus coincides with 
the establishment of the institute, and this was the reason for the exhibition on the “Green Avalanche,” as the glacier was called in the first written 
record from 1778.

The Triglav Glacier lies on the southeastern-most part of the Alps—namely, in the Julian Alps below Mount Triglav (2864 m), the highest mountain 
in Slovenia. Its size at the time of the initial survey was 14.4 hectares, but it has since shrunk to just 1.7 hectares (as of 2015). The area measured 
includes the ice and the snow on and next to the ice. The ice area was already less than 0.4 hectares in 2013. The glacier no longer has all of the glacial 
characteristics anymore; it has no crevasses and it does not move. Therefore it can only be called a glacier due to its past, when it still had all the 
crucial alpine glacier characteristics.

In late 2014, ZRC Press (Založba ZRC) published the extensive research volume Triglavski ledenik (The Triglav Glacier), compiled by eight 
contributors and over 250 pages long. The thematic sections are designed accordingly. The authors of the volume collected an enormous amount of 
material and examined numerous sources. The glacier surveys and observations are strongly steeped in the rich cultural heritage connected to the 
highest Slovenian peak and national symbol. The Triglav Glacier as an object of study that is changing in a sensitive high-elevation
environment—specifically, its shrinking over seven decades—is one of the few direct pieces of evidence of climate change and its consequences.
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Mount Kredarica from the Triglav Glacier’s upper edge.
Photo: Miha Pavšek.

THE GREEN AVALANCHE



Geomorphological 
Characteristics of 
Mount Triglav’s 
Surroundings I

The Triglav Range is a typical high-elevation environment consisting mainly of limestone formations 
where traces of glacial, periglacial, karst, and other denudation processes can be observed on the 
surface. Northeast of Mount Triglav, at the Triglav Plateaus, which stretch towards Begunjski vrh Peak, 
traces of glacial transformation and karstification can clearly be seen. The terrain, transformed by 
glacial activities, is distinctly rounded and smoothed, and is surrounded by a series of glacial moraines 
between Mount Glava and the north face of Mount Triglav. Shafts and basins are characteristic features 
of the high-elevation karst and are the main indicators of a significant degree of karstification.

West of Mount Triglav there is a different landscape because the traces of the periglacial surface 
transformation on the rocky plateaus ranging from 2,300 to 2,500 meters above sea level can be seen 
in debris all the way to Dolič Saddle. The dolomitization of the limestone below the walls creates more 
debris, which is produced by the mechanical weathering of the rocks and shapes extensive scree slopes.

Landscapes and landforms around Mount Triglav. Landscapes are defined according 
to recent geomorphic processes except for the glacial-karst relief, where past glacial 
erosion and accumulation are taken into account.

Rockslides along stratification on the north face of Mount Triglav. The 
largest contributor to rock slides and rockfalls is frost weathering.
Photo: Matija Zorn.

Scree slopes are created by mechanical weathering of the rock. The most recent mounds 
can be clearly seen on the talus below Mount Kredarica.
Photo: Blaž Komac.

Material filling up karst and other hollows has been moved down the slopes by 
water and partly by snow or avalanches. Occasional water flows have formed gullies 
in the debris deposits below Mount Planja.
Photo: Matija Zorn.

Periglacial processes below Mount Planja create rocky rings in the debris. The simplest rings 
have slightly convex fine material at their center that detains water, and thicker debris around it.
Photo: Mauro Hrvatin.

Concentric rings several meters in diameter are special forms of this phenomenon. 
They are indistinct and are formed only on a completely flat surface.
Photo: Blaž Komac.

View of the lower part of the Triglav Glacier. In the background is the 
upper passage to the Triglav Shaft (Triglavsko brezno) and Mount Glava.
Photo: Miha Pavšek.



Geomorphological 
Characteristics of 
Mount Triglav’s 
Surroundings II

The glacier tables have signs of intensive ablation. Usually, glacier tables are large fallen rocks standing on an 
ice base. The base was formed when the ice around the boulder melted, but the boulder protected the base 
beneath from melting.
Photo: Miha Pavšek.

The most extensive area of moraine embankments is found below Mount Glava. The largest is ten to fifteen meters long 
and four to five meters high on average. These embankments were formed during the glacier’s retreat, presumably at the 
end of the Little Ice Age in the mid-nineteenth century.
Photo: Mauro Hrvatin.

The rock base in the Triglav area is exposed to karstification, especially in limestone areas and areas where 
the glacier has removed the debris. Numerous karst phenomena, such as giant grikes, are connected to 
tectonic structures.
Photo: Matija Zorn

Subglacial calcite precipitates were created mainly on the bottom side of rocky protrusions or on lee 
sides relative to the ice movement. After the retreat of the ice, the precipitates are exposed to corrosion 
and mechanical weathering.
Photo: Mauro Hrvatin.

Like the high-elevation subterranean world in other areas, shafts also prevail in the Triglav Range. The best-known and deepest 
is the Triglav Shaft (Triglavsko brezno).
Photo: Jaka Ortar.

The surface near the glacier, which was still covered with ice until 
a few decades ago, is completely smoothed. Bulging parts have 
many glacial striations following the direction of the movement 
of the ice.
Photo: Mauro Hrvatin.

At the peak and end of the melting season, the standing water (which is warmer than the running water 
around it) below the lower end of the glacier acquires a distinctive red coloration due to glacial algae.

Photo: Miha Pavšek.



Systematic observations of the Triglav Glacier started in 1946 with the 
establishment of the Geographical Institute at the Academy of Sciences and 
Arts. Fluctuations in the glacier in older periods can only be deduced from:

– Old moraine embankments;
– Climate data; and
– Findings by researchers from other Alpine countries that already monitored 

glacier movements in the nineteenth century.

Important sources for studying more recent periods are also:

– Art (oil paintings, drawings, and sketches);
– Photos;
– Postcards; and
– Topographic maps.

The pictorial material used for this exhibition is the property of the National 
and University Library in Ljubljana, Slovenian Alpine Museum in Mojstrana, 
Museum of Gorenjska in Kranj, National Museum of Slovenia in Ljubljana, 
ZRC SAZU Anton Melik Geographical Institute in Ljubljana, and some 
private collections.

In selecting the pictorial material, we required that it:

– Show Mount Triglav from the north side;
– Show the condition of the glacier at the end of the melting season; that is, in 

August or September, when it is exposed the most;
– Include objects or items that allow for time orientation;
– Show different parts of the glacier or the glacier as a whole.

This must be done with caution; it is necessary to define the oldest visual 
example because the same source material has been used for several decades.

The Triglav Glacier in Written 
Sources, Pictures, and Cartographic 

Material before 1946 I

The first visual depiction of Mount Triglav was published on the inner cover of 
Belsazar Hacquet’s (1739–1815) 1778 work Oryctographia Carniolica, volume 
1. The drawing was made after the Bohinj expedition to Mount Triglav the 
same year, which was financially supported by Sigmund Zois (1747–1819).

The sketch by Heinrich Freyer (1802–1866) from July 27th, 1836 depicts 
Mount Triglav as Freyer saw it from Mount Stenar. The inscription Schnee 
‘snow’ marks snow areas and the glacier.

The first detailed map of the Triglav area 
(at a scale of 1:28,800) was published 

in 1860 by Valentin von Streffleur 
(1808–1870) in his article “Der Terglou 
in Oberkrain” (Mount Triglav in Upper 
Carniola/Gorenjska) in Österreichische 

militärische Zeitschrift. The map was 
created by Alexander Möring from the 

Vienna Military-Geographical Institute.

A belated report on the first ascent of Mount Triglav and the Triglav Glacier, 
based on Sigmund Zois’s Bohinj manuscript from 1778, was published by Franz 

Xaver Johann Richter (1783–1856) under the title “Die Wochein” (Bohinj) in the 
newspaper Illyrisches Blatt on May 11th, 1821: “the members of the expedition 

arrived at Planina Velo polje Pasture on August 24th. On August 25th, they 
studied three sides of the upper rock mass and found a good access to the ‘green 

avalanche’.” They returned to the pasture and on August 26th, 1778 embarked 
early in the morning again: “first to the west and then diagonally from the 

southwest towards the northeast. They reached the Green Avalanche after five 
hours.” From there, they continued west to the approach to Mount Triglav, where 

they started ascending the ridge and reached the top.

The name Mons Terglou was first used by Joannes Disma Floriantschitsch 
de Grienfeld (1691–1757) on his Ducatus Carnioliae Tabula Chorographica 
(Chorographic Map of the Duchy of Carniola) from 1744.  

The detail from the 1:25,000 topographic map, sheet 5452-1 (Gradkartenblatt Zone 20 Colonne X Section N.W., Bundesamt für Eich- und 
Vermessungwesen, Vienna) shows the glacier in 1877. Based on this detail, Eduard Richter (1847–1905) estimated the size of the Triglav Glacier 
to be 45.9 hectares. He published his estimate in his report Die Gletscher der Ostalpen, issued in 1888 in Stuttgart. A survey performed by the 
Anton Melik Geographical Institute on the same map shows that the glacier’s size was forty hectares.



The Triglav Glacier in Written Sources,
Pictures, and Cartographic Material before 1946 II

On June 30th, 1887, the Triglavhütte 
(Triglav Lodge, renamed 

Deschmannhaus ‘Deschmann Lodge’ 
in 1889) was opened.

Photo: Benedikt Lergetporer.

The glacier with the Deschmann Lodge in 1910.
Photo: Fran Pavlin.

This photo was taken in 1897 or earlier. The images on the 
postcards, including black-and-white ones, which were 
in circulation during at least the first two decades of the 
twentieth century, are credited to A. B. K.
(Alois Beer, Klagenfurt).

The Slovenian Alpine Association issued its leaflet 
Pogled z ledenika proti Vratom (A View from the 

Glacier towards the Vrata Valley) in 1912.

This postcard is based on an 1890 oil painting of Mount 
Triglav by Georg Holub (1861–1919).

This postcard, sent in 1905, shows the snow-covered area 
below the peak of Mount Triglav with layered green snow 
beneath.
Photo: Fran Pavlin.

Edward Theodore Compton (1849–1921): a picture of 
Mount Triglav and the glacier from 1908 behind the 
Deschmann Lodge (now the Valentin Stanič Lodge).

The Triglav Glacier between 1887 and 1889. In comparison 
to its present condition, its surface was convex back then.
Photo: Benedikt Lergetporer.

This postcard with Mount Kredarica and 
the Triglav Glacier was sent in 1929.
Photo: Ivan Tavčar.

Mighty crevasses on the eastern part of the glacier were most notable in the 1920s. The lower part of 
the glacier is fragmented by melt channels where glacier water is running from the glacier. Unknown 
photographer.

A photo of the Triglav Glacier taken on August 12th, 1957, in front of the 
entrance to the Valentin Stanič Lodge.
Photo: Vlado Pavšek.

A photo of the Triglav Glacier taken from the same spot on September 23rd, 2009.
Photo: Primož Gašperič.

From February 19th to 21st, 1868, Carl Deschmann (1821–1889) published 
the lengthy article “Der Triglavgletscher und die Spuren einstiger Gletscher 
in Oberkrain” (The Triglav Glacier and Traces of the Former Glacier in Upper 
Carniola) in the newspaper Laibacher Zeitung. The article was summarized 
from Karl F. Peters’ publication from 1863.

This photo by Josip Kunaver (1882–1967) from the 
1920s clearly shows the crevasses on the right side of the 
Kredarica Lodge.

The photo of crevasses taken by Josip Kunaver (1882–1967) 
in 1923 or 1924 was first published in the magazine Ilustrirani 
Slovenec and several times later. It is therefore one of the most 

recognizable images of the Triglav Glacier from the period 
when the glacier still had all of its Alpine glacier characteristics.



The Triglav Glacier 
in Written Sources, 
Pictures,
and Cartographic 
Material before 1946 III

Stills from the first Slovenian full-length film V kraljestvu Zlatoroga
(In the Kingdom of Goldhorn, 1931), Slovenian Film Archives at the 

Archives of the Republic of Slovenia.
Photo: Janko Ravnik.

Stills from the Slovenian full-length film Triglavske strmine (The Slopes of Triglav, 1932), Slovene Film Archives at the Archives of the Republic of Slovenia.
Photo: Metod Badjura, Stanko Tominšek.

Mount Triglav from Vrbanova špica Peak.
Photo: Cveto Švigelj.

From Julius Kugy 1938: Fünf Jahrhunderte Triglav. Graz, Leykam.

The Triglav Glacier below Mount 
Kredarica. The photo was published 
in Planinski vestnik (1935, nos. 8–9) 

and in the album Iz naših gora II 
(From Our Mountains II, 1937).

Photo: Janko Skerlep.

Detail from the 1:25,000 Yugoslav topographic map, sheet Bled 1a 
(1955). The map is identical to the first edition from 1937.

Both glacier photos were taken from the same spot on the Triglav Ridge: the left one in 1938, and the right one in 2010.
Photo: Anton Melik (left), Miha Pavšek (right).

This is probably one of the first aerial photos of the peak of Mount Triglav. The photo was taken 
in 1933. The highest part of the Triglav Glacier, which still extended high into the cliffs of Mount 
Mali Triglav Peak, is right above the aircraft wing.
Photo: Karel (Linko) Novak.



Measurements of the Triglav Glacier I
Annual observations serve as the base for establishing changes in the Triglav Glacier. However, 
observations alone do not provide enough information for researchers, who need exact data 
regarding the glacier’s surface and volume. Such data can be obtained only through direct surveys. 
Early surveys were simple: the researchers used a measuring tape and compass, which enabled 
them to measure the glacier retreat from colored marks on the rocks around the glacier. These 
marks indicated the glacier sizes in previous years. Later, researchers started using more accurate 
geodesic measurements: standard geodesic tachymetric measurements, photogrammetric 
measurements (both from the ground and the air), GPS measurements, and LIDAR.

The thickness of the ice was measured twice with the ground-penetrating radar method. In 
addition to surveys, the use of historical photos is also important for evaluating long-term change. 
For this purpose, we have photos from the end of the nineteenth century onward, and the glacier 
has been systematically photographed (once a month from the same spots) since 1976.

The Triglav Glacier and measurement spots for surveying the glacier with the help of a measuring tape. This sketch was 
made by Stanko Fon in 1946, and in the following years it was updated with new measurement spots.

Measurement point positions at the glacier.

Monthly and annual changes on the greater glacier area through the Horizont 
camera lens. The photos were transformed from a panoramic to central 
projection in order to calculate the area and estimate the volume. Source: 
Triglav Čekada and Gabrovec, 2013, Annals of Glaciology 54(62).

One of the older marks used for measuring the distance from the edge 
of the glacier in the past. These marks have become useless due to the 
increasing retreat of the glacier terminus. In the past, researchers tried to 
measure the movements of individual parts of the glacier with the help of 
the stones colored blue.
Photo: Miha Pavšek.

Lines that used to mark the edge of the glacier on its northwestern 
edge below Mount Kredarica.
Photo: Jerneja Fridl.

The Horizont camera (a) with moving lens (b) and a sketch of the 
original panoramic projection and transformed photo in the central 
projection (c).

The base for the Horizont camera used 
for taking photos of the glacier since 
1976—on a monthly basis and from 
two standing points—is installed to 
the northwest, near the Triglav Lodge 
at Mount Kredarica.
Photo: Miha Pavšek.

During the 2013 survey, we also took samples of the glacier ice.
Photo: Matija Zorn.



The difference in the snow cover thickness between May 
and September 2012 based on aerial-laser data. Areas 
with negative values or those exceeding maximum 
height differences, which is usually a result of errors on 
very steep slopes, are colored gray.

Surveys for connecting the reference points at the lower edge of the glacier 
are carried out at point 101 west of the Triglav Lodge at Mount Kredarica.
Photo: Miha Pavšek.

Temporary signalization of reference points around the glacier and 
reference point no. 52 for tachymetric measurements in 2007.
Photo: Mihaela Triglav Čekada.

Temporary signalization of permanent 
reference points around the glacier with 
original (left) and temporary (right) marks 
in 2003.
Photo: Miha Pavšek.

In 2013, ground-penetrating radar surveys of the glacier were performed by 
our colleagues from the University of Trieste, Italy.
Photo: Matija Zorn.

Preliminary designation of spots for ground-
penetrating radar measurements in 2013.
Photo: Matija Klanjšček.

Helicopter assistance is very important for transporting the sensitive devices used in recent 
surveys.
Photo: Mihaela Triglav Čekada.

Signalization of a ground control point and 
its GPS measurement in 2005.
Photo: Blaž Barborič.

Digging out the snow cover cross-section 
for sampling the snow and ice in 2013.
Photo: Matija Zorn.

Regular tachymetric surveys of the Triglav Glacier in 2014. At back left, an 
assistant surveyor with a prism walks along the rim of the glacier.
Photo: Miha Pavšek.

Some surveys were carried out with cooperation from 
the ZRC SAZU Karst Research Institute from Postojna, 

where they have their own polygon points ready in the 
field for such surveys.

Photo: Matija Zorn.

Ground-penetrating radar cross-section of the Triglav 
Glacier from 2000. Such measurements enable us to 
distinguish snow layers from ice layers and the line 
between the ice layers and rocky surface that the body 
of the glacier lies on. The ground penetrating radar 
measurements and their interpretation were carried out 
by Tomaž Verbič.

A team with additional members carried out photogrammetric 
measurements during the 2003 survey of the Triglav Glacier. They 

hold signals for permanent ground control points in their hands.
Source: Dnevnik newspaper photo archives

Measurements of the Triglav Glacier II

Aerial photos and occasional aerial documentation of the Triglav 
Glacier is also performed by aircraft. This photo shows the glacier near 
the end of the melting season in 2013.

Photo: Domen Topole.



The changes in the Triglav Glacier are closely connected to high-elevation weather conditions. This is why 
it is even more important that in 1954—eight years after the beginning of systematic measurements of the 
glacier—a meteorological station was set up in the nearby Triglav Lodge at Mount Kredarica. Today, it is part of 
the Slovenian Environmental Agency (ARSO) observation network. The station stands at an elevation of 2,514 
meters and has had the same elevation as the upper edge of the glacier since 2010. Technological developments 
have diminished the importance of mountain stations for weather forecasting in recent times, but at the same 
time the importance of such stations for monitoring climate change in high-elevation environments has 
increased because the consequences of climate changes are first and foremost seen in high mountain ranges. 
The measurement spot is only a few hundred meters from the glacier, and therefore data from the station are 
directly comparable for analyzing the impact of climate conditions on the glacier.

ARSO observers have regularly monitored the state of the glacier and carried out photo documentation of 
it since 1976. Mount Kredarica has a high-elevation mountain climate, or the climate of areas above the tree 
line. The average temperature in the warmest month is less than 10 °C (between 1981 and 2010, it was 6.9 °C). 
It has a submediterranean precipitation regime (the majority of precipitation is in the fall), and an average 
annual precipitation of 2,038 millimeters. The melt season was slightly shorter than the growth season when 
surveying of the glacier started, but this trend has mostly reversed in the past decades. Under the BOBER 
project, a renovated station was opened in 2015 and the set of the surveys was expanded. Since October 2005, 
the observation crew at the station has consisted of an ARSO member and a member of the Slovenian Armed 
Forces.

Weather and Climate Conditions 
at the Triglav Glacier I

Measuring devices at the Kredarica 
meteorological station; in the background the 
upper part of the Triglav Glacier.
Photo: Miha Pavšek.

Former snow depth gauges at the edge of the Triglav Glacier 
(they were last used in 2005) allowed for more accurate 
measurements of total snow depth because the measurement 
point at the Triglav Lodge at Mount Kredarica is very windy.
Photo: Jernej Gartner.

The first meteorological data log for Mount Kredarica from 
August 1954 (Source: Meteorological Archive of the Slovenian 
Environmental Agency).

Mean total daily snow depth at Mount Kredarica between 1979 
and 2005. The period was chosen because the surveys were 
performed in the same manner and thus provide the most 
homogenous data series.

The change in air temperature per decade (°C/
decade) at Mount Kredarica: the calculation is 
based on the linear trend between 1950 and 2009.
Source: Bertalanič et al., 2010.

Temperature rise values in °C in four different areas 
in the Alps between 1850 and 2007.
Source: HISTALP Project

Average temperature of the melt season (May–October) on Mount 
Kredarica between 1955 and 2012
(Source: Slovenian Environmental Agency)

An ice stalagmite at the bottom of the edge 
crevasse on the Triglav Glacier’s upper rim.

Photo: Miha Pavšek.

Notes transcribed from Jernej Gartner’s observation logs.

An observer during work at the 
meteorological station.
Photo: Miha Pavšek.

Some of the measuring devices renovated in 2015 as part of the 
BOBER project by the Slovenian Environmental Agency.
Photo: Miha Pavšek.

Current and retired weather observers from the Kredarica meteorological station.
Photo: Slovenian Environmental Agency Archives.

Due to Sahara sand at the end of September 2014, the 
Triglav Glacier surface acquired a very unusual hue.
Photo: Aljaž Hrvatin.

“Napeto na večnem snegu” (Intense Activities on 
Eternal Snow): This was a headline in the newspaper 
Delo in August, 1976, reporting on the two-day ski 
race held on the Triglav Glacier by the Radovljica 
Ski Club. The winners were two brothers, Andrej 
Kozelj (slalom) and Tone Kozelj (giant slalom), and 
the runners-up were Bojan Križaj and Boris Strel, 
former Slovenian skiing legends. The news regarding 
the results was sent to the valley by carrier pigeons 
borrowed from a breeder in Upper Carniola. The 
fastest pigeon crossed the distance from the glacier 
to the town of Kranj in just twenty minutes, and so 
the news was “fresh.” However, the mention of the 
eternal snow did not prove to be accurate because 
the Triglav Glacier has been shrinking.
(Source: Delo Photo Archives).

The camera at the Triglav Lodge on Mount Kredarica recorded an avalanche 
triggered on the Triglav Glacier on November 20th, 2013.

Photo: GIAM ZRC SAZU archives.

PHOTOGRAPHING THE TRIGLAV GLACIER AT MOUNT KREDARICA ON DECEMBER 29TH, 1983

Film no. 2. ORWO 22 DIN B/W

The film was used up completely. Orožen suggested repeatedly photographing the glacier on the 

hour during the winter and summer solstice to determine the glacier’s exposure to the sun.

The photos were taken on December 29th because that was the first day after December 21st 
when a full day of sunshine was expected. Photo: Jernej Gartner.

Photo no. 1: sunrise from the reservoir at Mount Kredarica at 7:39 am local time.

Photo no. 2, 7:44 am: the glacier was photographed at sunrise from tripod B at Mount Kredarica.

Photo no. 3, 8:00 am: the same.

Photo no. 4, 9:00 am: the same.

Photo no. 5, 9:02 am: the photo was taken from tripod B, camera directed towards the peak of 

Mount Škrlatica.

Photo no. 6, 9:03 am: the photo was taken from tripod B, camera directed towards the Kredarica 

Lodge.

Photo no. 7, 10:00 am: photo of the glacier.

Photo no. 8, 10:02 am: from tripod B towards Mount Škrlatica.

Photo no. 9, 10:03 am: from tripod B towards the lodge.

Photo no. 10, 11:00 am: photo of the glacier.

Photo no. 11, 12:00 pm: photo of the glacier.

Photo no. 12, 1:00 pm: photo of the glacier.

Photo no. 13, 2:00 pm: photo of the glacier.

Photo no. 14, 2:40 pm: the Sun sets behind Mount Mali Triglav. I missed the timing slightly 

because I wanted to catch part of the Sun to show where exactly it sets behind Mount Mali 

Triglav, looking from tripod B. Maybe it will be possible to see its exact position by taking the 

light into account.

Other photographs were taken during the regular glacier shooting on January 6th, 1984, but they 

will probably be useless because a drop of water froze the swivel part. The drop was created 

because the camera was still warm enough to melt the falling snowflakes during a snow flurry. 

The shutter almost stopped working when I tried to swivel the camera. The photos were made 

after a heavy snowfall with seventy centimeters of new snow.



The climate in the Slovenian mountains has changed noticeably. The mean annual air temperature at Mount 
Kredarica shows an upward trend, especially during meteorological summer. The rise in temperature has been 
noticed in all seasons: current spring and summer temperatures are about 2 °C warmer than in the second half 
of the nineteenth century, fall temperatures are more than 1 °C higher, and an upward trend is seen in winter 
temperatures too. The precipitation variability is even greater, and therefore the climate predictability for the 
Triglav Glacier area is much poorer than for low-lying areas. The fall precipitation quantity is increasing. Sun 
exposure data show an upward trend in winter and spring exposure, and a decreasing trend in fall, which 
corresponds to the precipitation increase. Snowfall events at the end of the fall and the start of the winter are very 
important for the glacier’s preservation. The maximum seasonal snow depth, usually measured in mid-April, 
is also decreasing. Avalanches and wind play a very important part in the snow balance of the glacier because 
they transport considerable amounts of nearby snow to its surface. The snow cover close to the measurement 
point at the lodge most often disappears in the second half of June and several weeks later, or not at all around 
the glacier. The permanent ice and snow area is reacting very quickly and noticeably to climate changes. Glacier 
shrinking has slowed down to some extent in the past decade, but only time will tell whether this trend is only 
transitional or more long-term.

Weather and Climate Conditions 
at the Triglav Glacier II

Walking on the upper glacier’s edge can be very dangerous in places due to the far crevasse. Such a crevice 
between the edge of the glacier and rock face is formed due to the faster melting process at the contact with 
the rocky surface.
Photo: Miha Pavšek.

In April 2013, we started monitoring the Triglav Glacier 
with a camera. The images have been publicly available 

since early 2015.
Photo: GIAM ZRC SAZU Archives.

Camera at the Triglav Glacier and the information board.
Photo: Miha Pavšek.

The monitoring camera recorded a rescue operation of a mountaineer 
that slid from the peak of Mount  Mali Triglav and fell onto the top 

edge of the glacier in January 2015. During the investigation we were 
asked to submit the high-resolution recordings to the police.

Photo: GIAM ZRC SAZU Archives.

The increase in mean monthly air temperatures (January–December) and annual air temperatures for 
thirty-year decadic series between 1871 and 2010.
Author: Jaka Ortar.
Source: HISTALP, Slovenian Environmental Agency Archives, Jernej Gartner’s reports on monitoring the 
Triglav Glacier between 1976 and 2006.

Reconstruction of maximum seasonal snow depth at the edge of the Triglav Glacier from 
winter 1813/14 to winter 2012/13.
Author: Jaka Ortar.
Source: HISTALP, Slovenian Environmental Agency Archives, Jernej Gartner’s reports 
on monitoring the Triglav Glacier between 1976 and 2006.

Snow conditions in early April 2016 at 
the Triglav Lodge at Mount Kredarica 
outbuilding, where the camera for 
monitoring the Triglav Glacier was 
installed.
Photo: Jaka Ortar.



Weather conditions at Mount Kredarica in the glacial year 1955/1956 (Source: 
Slovenian Environmental Agency Archives).

The Triglav Glacier on September 23rd, 1956.
Photo: Milan Šifrer.

Weather conditions at Mount Kredarica in the glacial year 1965/1966.
Source: Slovenian Environmental Agency Archives.

The Triglav Glacier on September 21st, 1966.
Photo: Dušan Košir.

Weather conditions at Mount Kredarica in the glacial year 1974/1975.
Source: Slovenian Environmental Agency Archives.

The Triglav Glacier on September 25th, 1975.
Photo: Milan Orožen Adamič.

Weather conditions at Mount Kredarica in the glacial year 1985/1986.
Source: Slovenian Environmental Agency Archives.

The Triglav Glacier on September 18th, 1986.
Photo: Dušan Košir.

Weather conditions at Mount Kredarica in the glacial year 2002/2003.
Source: Slovenian Environmental Agency Archives.

The Triglav Glacier on August 26th, 2003.
Photo: Matej Gabrovec.

Weather conditions at Mount Kredarica in the glacial year 1994/1995.
Source: Slovenian Environmental Agency Archives.

The Triglav Glacier on September 26th, 1995.
Photo: Matej Gabrovec.

One of the many meanderkarren eroding the 
glacier in the summer of 1982. The photo was 

taken on August 25, 1982.
Photo: Milan Šifrer.

The fluctuations in the Triglav Glacier, or changes in its size and volume, 
depend on the annual weather conditions. We created diagrams for 
selected glacier years with selected weather data measured at the 
Kredarica meteorological station, complete with the glacier’s photos 
at the end of the individual melting season. The diagrams allow us to 
compare the weather in individual years with the long-term average. All 
of the photos were taken from the top of Begunjski vrh Peak (2460 m), 
where the staff of the Anton Melik Geographical Institute take pictures 
of the Triglav Glacier during regular annual surveys. These photos make 
it possible to compare the size of the glacier between individual years.

Fluctuations in the 
Triglav Glacier since 
the Start of Regular 
Surveying in 1946 I



Fluctuations in the 
Triglav Glacier since 
the Start of Regular 
Surveying in 1946 II

The future of the Triglav Glacier is uncertain due to its relatively low 
elevation, small area, and climate changes. Its individual glacial year 
is divided in two seasons: a growth season from November to April, 
and a melt season from May to October. The duration of both seasons 
changes due to climate change. October became part of the melt 
season in the mid-twentieth century, and May in the last decades of 
the twentieth century. Together with some other factors, this change is 
a key contributor to the glacier’s prevailing negative balance over the 
past three decades. A very important factor for the intensity of the ice 
melt is the share of the glacier’s surface covered with old snow at the 
end of the melt season. If global warming continues to be of a similar 
intensity in the future as it has been in the last two decades, the glacier 
will gradually disappear.

Data regarding the Triglav Glacier are included in the climate change 
indicators published by the Slovenian Environmental Agency. They 
are also available in the World Glacier Monitoring Service database 
maintained by the Geography Department at the University of Zurich; 
specifically, on their web pages (http://wgms.ch) and a smart phone 
application.

The Triglav Glacier on the DEDI (Slovenian 
Nature and Cultural Heritage Encyclopedia) web 
portal.

The cover of the book Triglavski ledenik (The 
Triglav Glacier), over 250 pages long, published 
in 2014 by ZRC Press (Založba ZRC).

Index map of the area surrounding the Triglav Glacier, with the former (blue) extent and 
today’s (red) extent.
Created by: Jaka Ortar.
Sources: GIAM ZRC SAZU map collection; Žorž G., 2014; Vojašnica Vittoria Emanuela 
pod Triglavom (Vittorio Emanuele Barracks below Mount Triglav); Planinski vestnik, 
2014, no. 10.

The size of the Triglav Glacier from the mid-nineteenth century to 2012.

Changes in the glacier’s area between 
1946 and 2013


