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Temperature conditions in the Barents Sea are determined by the quality and quantity of the inflowing
Atlantic water from the west and by processes taking part in the Barents Sea itself, in particular as a
consequence of winter cooling and ice formation. The field of inflow to the Barents Sea during the period
1977-1987 has been studied. The surface winter temperatures within the Barents Sea vary in parallel with
variations in the deeper layers of the inflowing water masses, whereas the surface temperatures in summer

have a different variation pattern which is most likely dependent on the summer heating process.
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The temperature conditions in the Barents Sea
are determined by the quality and quantity of the
water masses flowing into the sea from the west,
but also by processes taking place in the sea itself.
The inflowing, relatively warm water is strongly
cooled during the winter and the surface gradually
freezes. The northern Barents Sea is therefore ice
covered in winter. As a consequence of cooling
and ice formation, the water becomes denser,
sinks and gradually mixes deeper in the water
column. In shallower areas, this vertical con-
vection may extend to the bottom, and results in
the formation of bottom currents transporting
cold and dense water out of the Barents Sea.
During the summer, the sea ice in the north
gradually melts resulting in the formation of a low
salinity surface layer, which slowly warms up.
This process leads to the formation of surface
currents transporting the light surface water out of
the Barents Sea. The main pattern in the surface
current system is illustrated in Fig. 1 (from Loeng
1988a). The boundary between the cold Arctic
water masses in the north and the warmer subarc-
tic water masses of the southern Barents Sea is
called the Polar Front.

The western field of inflow

The inflow of water masses from the west has
regularly been observed in a section between
Fuglgya in Troms and Bjérngya (Fig. 1).

In 1978, current observations were made using
9 anchored buoy stations along this section line.

All stations were comprised of Aanderaa meters
at various depths between the surface and the
seabed. The experiment was run for nearly two
months in the autumn, and the average observed
currents are presented in Fig. 2 (from Blindheim
1989). Near the Norwegian coast the coastal cur-
rent flows eastwards at an average speed of c.
25cm/sec {c. 0.5knot). In the central field,
between 72°N and 73°N, Atlantic water also flows
eastwards at velocities near 10 cm/sec. The total
water transport through the section into the
Barents Sea was, in this period, as much as 3 Sv
(i.e. 3 x 10°m3/sec).

Outflow from the Barents Sea consists of: 1)
surface water in the upper 100m layer near .
Bjsrngya and 2) dense bottom water on the north-
ern siope of the Bj#rngya Channel. The total
westward transport is 1.2 Sv, of which 0.8 Sv is
dense bottom water.

Thus, more water flows into the Barents Sea
than out through this section. The surplus, c.
2 Sv, must consequently be transported out of the
Barents Sea through the straits between Svalbard,
Frans Josef Land and Novaya Zemlya. Midttun
(1985) has shown outflowing dense bottom water
between Frans Josef Land and Novaya Zemlya,
but a quantification of this bottom current has, as
yet, not been possible.

Temperature and salinity in the section Fugl-
gya-Bjgrngya have, since 1977, been recorded
regularly six times a year. The mean temperatures
of the 50-200 m layer in the central part of the
section (71°30'N-73°30'N) have been calculated
for each of these six periods (Fig. 3). As we have
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Fig. 1. Surface current in the Barents Sea. Solid arrows: Atlantic water current, dashed arrows: Arctic water current, dotted
arrows: coast water currents. The Polar Front is indicated by shading. Location of the Fuglgya-Bjgrngya section is shown (after

Loeng 1988).

seen, the temperature in this layer has a normal
yearly variation of c. 1.3°C. The temperature
is highest in September-October and lowest in
March-April. However, the large standard devi-
ations indicate variations from year to year (i.e.
anomalies, Ar°C), and these are presented in Fig.
4. Periodic variations evidently occur over a num-
ber of years, with a ‘cold’ period in 1977-1982,

followed by a warm period until 1985. The war-
mest year was 1983. Parallel fluctuations have
been recorded in sections further east in the
Barents Sea (Midttun 1989) and in the Kola sec-
tion observed by the USSR and where the obser-
vation series were started as early as 1900.
Observations from this Russian section show that
a normal based on the years 1977-1987 is slightly
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Fig. 2. Currents through the Fugldya-Bjsrngya section in September-October 1978. Velocity in cm/sec. Observation points are
indicated (+). Solid lines: current towards east, dashed lines: current towards west (after Blindheim 1989).
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Fig. 3. Mean annual temperature variation in the 50-200 m

layer between 71°30'N and 73°30'N along the Fuglgya-Bjorngya
section.
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Fig. 4. Temperature anomalies at 50-200 m in 1977-1987 along
the Fuglsya-Bjsrndya section.
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Fig. 5. Maximum winter ice coverage in the Barents Sea 1979-
1986.

lower than that based on measurements made
between 1920-1980. It is thus likely that our 1977-
1987 ‘normal’ is lower than the long-term normal.

The variability of temperature and salinity off
the coast of northern Norway has previously been
compared with those of the Kola section data set
by Midttun (1969).

Winter surface-temperatures

As mentioned earlier, the northern arctic part of
the Barents Sea freezes in winter and the ice cover
is normally most extensive in March. C. 2m of
ice form each winter in the northernmost area of
the Barents Sea (Nansen 1906; Midttun 1985).
The Norwegian Meteorological Institute (DNMI)
prepares weekly maps of the ice border in the
Barents Sea and the maximum ice coverage for
the years 1979-1986 is presented in Fig. 5. The
variations are greatest in the central and eastern
parts of the Barents Sea. Ice coverage was largest
in 1979 and smallest in 1983 and 1984.

With basis in observations collected during
research vessel surveys carried out in February-
March 1977-1987, it has been possible to con-
struct charts of surface temperatures for all the
years. With some interpolations it has also been
possible to prepare matrices for temperatures at
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Fig. 6. Mean winter surface temperatures of the Barents Sea
1977-1987. Grid net indicated.

standard stations each year and to calculate mean
values for all the standard stations (Fig. 6). The
surface temperature at ice covered stations has
been estimated to be —1.8°C.

By taking the mean value of all the 92 standard
station values cach year as a yearly temperature
index, the year-to-year variation can be presented
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Fig. 7. Variations of winter surface temperatures of the Barents
Sea 1977-1987.
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Fig. 8. Winter temperatures and ice border in the Barents Sea
in the cold winter of 1979. Grid net indicated.

(Fig. 7). The temperature indices vary over a
range of more than 2°C. The coldest year was
again 1979 and the warmest was 1983. The vari-
ations in winter surface temperatures through the
years 1977-1987 resemble the variations found at
deeper layers in the Fugleya-Bjsrngya section
(cf. Fig. 4).

The surface temperature conditions of the cold-
est year (1979) are presented in Fig. 8. The indi-
cated ice border is the average location observed
in March 1979 as published by DNMI.
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Fig. 9. Mean summer surface temperatures of the Barents Sea
1967-1987. Grid net indicated.

Summer surface-temperatures

An international fish survey with several research
vessels from Norway, the USSR and the UK (until
1976) has been carried out every year since 1967
between 20 August and 10 September. Obser-
vations collected during these surveys form the
basis of the present summer temperature analysis
(Fig. 9). The data sets are standardized in the
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Fig. 10. Variations of summer surface temperatures of the Barents Sea 1967-1987.
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same way as the winter data sets. The summer
grid net covers a somewhat larger part of the
Barents Sea, but at a lower density in the eastern
part of the area. Temperature indices have also
been calculated for the years 1967-1987 (Fig. 10).
Temperatures vary over a range of 2°C, but the
variation pattern is apparently quite different
from the variation in the winter surface tem-
perature {(cf. Fig. 7). Most striking is the dif-
ference for 1983, a year of maximum winter
temperatures but extremely low summer tem-
peratures.

The most likely conclusion is that surface tem-
peratures in summer are determined by local con-
ditions where the incoming heat radiation plays
the most important role, while the winter tem-
peratures are related to the inflow of warm
Atlantic water from the west.

Biological effects

The effect of oceanographic conditions on distri-
bution and population dynamics of commercial
fish stocks in the Barents Sea was the subject of
a symposium held in Murmansk in 1986 (Loeng
1987). Other relevant studies are Sztersdal &
Loeng (1987) and Loeng (1988b).

In short, these analyses conclude that the high
temperature in the 50-200 m water column of the
Kola section, which is representative for inflowing
water masses, generally favours an easterly distri-

bution and better growth in the fish stocks of the
Barents Sea. Strong year classes of cod, haddock
and herring are more often born in ‘warm’ years
than in ‘cold’.
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