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For de breer i Syd-Norge der vi har litt lengre

mdleserier har man laget dette diagrammet.

Det er

slaende at maritimt liggende breer har wokt,

mens de kontinentale har minsket.

Men man ser ogsa

visse likheter i de d4rlige varias jonene.

This diagram comprises only glaciers in South
Norway where long observation series exist.
Glaciers in maritime areas have grown whereas
glaciers in continental areas have suffered from a
substantial mass loss.
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ENGLISH SUMMARY

Introduction

The Norwegian Water Resources and Energy Administration.
(NVE) is a Governmental organization which is responsible
for various activities. One of these is of hydrological
nature - to monitor river discharge, lake levels, ground
water, ice formation in rivers, sediment transport, and
glacier hydrology.

A number of glaciers which are regarded representative for
certain areas have been selected for long-term mass balance
studies. Data series are available from 1962 for some of
these glaciers. The second longest series of this kind in
the world is kept by the Norwegian Polar Research
Institute, where Professor Olav Liestpl started detailed
winter and summer balance studies 1948 on Storbreen in
Jotunheimen.

In addition to these key glaciers, some additional glaciers
have been studied during shorter periods, normally 5 years.
This was done because water power engineers wanted run-off
data and information about glacier impact on river hydro-
logy in areas where hydro-electric pover development was
planned. However, when power stations either were completed
or the plans abandoned, these studies were terminated.

At present long term studies are performed at 8 glaciers in
South Norway and 3 glaciers in North Norway, and results
from these studies are presented in this report.

In previous years we produced annual reports called
"Glasiologiske Undersgkelser i Norge 19.." Such reports
were produced each year from 1963 and up to 1984. Then a
3-year report was made for the years 1985-86-87, and the
present publication comprises the years 1988 and 1989.
For 1990 a separate report is being produced.

A complete list of mass balance data from all Norwegian
glaciers up to 1982, as well as a comprehensive reference
list are given in Roland & Haakensen, 1985.

The eight glaciers which are observed in South Norway, are
located on an west-east profile, from the maritime Alfot-
breen near the Atlantic coast, via the icecaps Jostedals-
breen and Sperteggbreen to the continental valley glaciers
in Jotunheimen.

Thus, glaciological properties and impact on river
hydrology can be studied under various climatological
conditions within a reasonable distance, see Fig. 1.

NVE started mass balance studies on Alfotbreen, Nigards-
breen, Hardangerjgkulen, Hellstugubreen and Grdsubreen in
1962 and 1963, Storbreen has data from 1948, whereas
studies were started on Austdalsbreen and Sperteggbreen
(both draining to the valley Jostedalen) in 1988. These two
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glaciers are observed in connection with a hydro-electric
power plant which was completed in 1990, and will be
continued for a limited period only, probably 3-5 years.

In North Norway the outlet glacier Engabreen, draining to
the west from the Svartisen icecap, was selected in 1970
for long-term studies. As a supplement to the mass balance
data from Engabreen, the south-facing outlet glacier
Svartisheibreen and, terminating in 1988, the east-facing
Storglombreen were selected. The reason is to obtain a
better hydrological base for hydro-electric calculations in
this area where a large power generating system is being
constructed.

Results from 1988

In general, the glaciological year ending in 1988 was
abnormal with large negative net balances on all observed
glaciers. The winter snowfalls in south Norway were less
than normal in the west, but above normal in the east. The
greatest deviation from normal conditions, however, was
related to the summer temperature. The melt started already
in May, and in June the mean air temperature was 59C higher
than normal. Alseo July and August were warmer than the
average. This caused extremely high melt on all the
observed glaciers. The summer balances were larger than
ever observed on Alfotbreen (see p.6) and among the largest
on Nigardsbreen and Hellstugubreen (see pages 9-10 and
21-22). Engabreen experienced the greatest net mass loss
ever observed, -1,79 m water equivalent. See pages 30-31.

Results from 1989

The following year was also abnormal, but in the opposite
direction - the glaciers gained mass due to extremely high
winter balances and the following cool summer caused very
small summer balances. The glaciological year ending in
1989 shows many extremes:

The winter balances were 150-180% of the average, the
snowpack on Alfotbreen, Nigardsbreen and Engabreen was
12-14 metres. Even the continental Hellstugubreen and
Grdsubreen received about 6 m and 4 m snow, respec-
tively. The summer was cool with frequent snowfalls on
the glaciers (except on Alfotbreen). The summer
balances were in general only 40-70% of the average.

Consequently, we found a record in positive net balances
for all observed glaciers, except Grdsubreen. More than 50%
of the winter snow still remained on the glaciers at the
end of the melt season. For Engabreen and Nigardsbreen, the
net balances exeeded +3 m water equivalent, (see p.65-66
and 41), for Hardangerjegkulen and Storbreen it was more
than +2 m. (pages 50-51 and 52).
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The "new" glacier in our measuring program, Langfjord-
jokelen - one of the northernmost glaciers in Norway -
showed a different pattern (for location, see Fig. 1.) The
net balance turned out to be negative in 1989. This is
probably due to more normal winter conditions, and a warmer
summer than in the rest of the country, compare the diagram
on p.68.

Mass balance conditions in Norway

As mentioned priviously, the second longest series of
complete, detailed mass balance observation is connected to
the valley glacier Storbreen in Jotunheimen (see Fig. 1).
The specific winter, summer, and net balances for each year
since 1949 are shown in the diagram on p.53.

Data for all Norwegian glaciers where long-terms studies
have been made, are shown on p.73. An interesting compari-
son is shown on p.74, where the cumulative net balance is
shown for six glaciers in South Norway. The glaciers in
maritime areas have increased their mass, whereas continen-
tal glaciers have decreased. The winter precipitation has
been larger in western Norway during the last several
years, and this is apparently the reason for glacier growth
in maritime areas. However, we have no good explanation for
this fluctuation in climatic conditions, causing the
striking difference in glacier behaviour.
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