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Temperature and salinity fiuctuations in the Norwegian Sea

AN, TR I . |
1 FEIAUIUIL WO Wil
-
Qv
Tl Ao AAe e o AT e A ol
J.\_]Cll LS IVIOLR dild Ldld ASPILL

Ahgtract

Hydrographic observations in the Svingy section and resuits from the Princeton Ocean Model

are used to investigate the role the wind forcing has on temperature and salinity fluctuations in

from the Hindcast data hase archive from the Trweoian tenrolooical Ingtitute The nerind

Irom the Hindcast data base arcmve from the Norwegian Metfeorological Instifute, 1The period
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gian Sea relative to the period with low NAO index. This was caused by a reduced transport of

Atlantic water over the Iceland-Faeroe Ridge and at the same time the transport through the

[t
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The Nordic Seas (Greenland, Iceland and Norwegian Seas) current system consists of several
persistent currents. The principal currents are the warm Norwegian Atlantic Current which is a
northern continuation of the North Atlantic Current, the cold East Greenland Current (EGC)

directed southward and the East Icelandic Cur-

rent (EIC) flowing southeastward northeast of

A el

Atlaniic infiow which occurs west of Iceland
(i.e. the northern branch of the Irminger Cur-

rent) mixes with water from the East Icelandic

dic Winter Water (Stefdnsson, 1962). North of  Fig. 1. Schematic view of the circulation pattern in the

Nordic Seas. The position of the Svingy, Iceland,

Tﬂn]av]r] tha raiwvard sxratas tliac Jarzn ans YRR |
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e, Tk Aa et Y Sewal Faereo-Shetland and Iceland sections are marked.
lentn tlom BT mee o o L W O L I | B RS I S ) ur-
T Lh INUT chl'd..ll aca. LAATE, BICY alTUWw5 ILUITAIE Cold anda treshl surrace Cl

rents, while light gray arrows indicate warm and sa-
h g 21 T, . 21 - -
in ine zone petween Ine warm and €old Waler'  line surface currents. Black arrows indicate deep

otarhyia at nl
currents, From @sterhus et al.

masses in the Norwegian Sea is the Arctic Front
which is characterized by large horizontal gradients in temperature. At the front, cold and fresh
water from the west is subducted and an intermediate layer between the warm Atlantic layer

i r Tapon Adiondonsmemet ko A Lot
latively large displacement of the Aictic

water mass stiucture in the Norwegian Sea

tions in the depth of the 3°C isotherm and these variations are influenced by the winter NAGC

index.
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With its location, the Svingy section is well suited for monitoring the temperat

an ocean model for the studvy of the affect which atmospheric forcing has on the water mass

y of the aliect which atmospheric I0rcifig nas on the water mass
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12 E ar the Norwegian coast to 64°40 N and

0°E in the Norwegian Sea where it transects the Norwegian Atlantic Current (see Fig. 1). The

run for two cases; 1) one period with strong westerlies (high NAO index) an

d
with low westerlies (low NAO index). The two periods that are chosen are from
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Fig. 2. Winter (Dec-Mar) air pressure at sea level for 1964 (le
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logical Institute (Eide et al., 1985). As an indication on the strength of south-westerly winds into

the Norwegian Sea we will uge the North Atlantic Oscillation {NAO) index which is based on
the normalized dificrence between the sea-level pressure at Lisbon, Portugal and Stykkishol-
mur, Iceland (Hurreii, 1995). Temperature and salinity variations from both observations and

numerical results will be compared with the winter NAO index

>d ocean model is the Princeton Geean Model (POM) developed by Biumberg and Mel-
lor (1987) with modifications done at the The Norwegian Meteorological Institute (DNMT) an
Institute of Marine Research in Bergen, Norway (IMR). The model is a three-dimensional ba-
velocity, salinity, and tem-
variables. The primitive equations are soived numérically using
finite differences techniques. In the vertical, G-coordinates with 15 levels are used. The model
domain covers the Nordic Seas, the Barents Seas, the North Sea and parts of the Arctic and the
ues of the model var-
iables are from the DNMI-IMR diagnosiic climatology (Engedahl et al., 1998). A more com-

prehensive description and a mode! validation is presented in Asplin et al. (1998).

tween three vertical intervals: 75-500 m, 500-800 m and 800-1000 m west in the Svingy section.
From about 1982 the temperature 1 all layers fluctuate in opposite phase with the winter NAO
index. Similar is seen for the salinity in the interval 75-500 m but not in the deeper layers. This
ifferences in deep layers.

From the suminer observations in the Svingy section we caicuiated the temperature and salinity
anomaiies. The anomalies are the difference between years with high winter NAO indices (83,
89, 90, 92-95) and years with low indices (79, 85, 87, 96, 97), Figure 4 shows the anomalies. In
compared to the period with low NAGQ mdices. This difference can be up to -3°C and -0.2 for
respective temperature and salinity. East in the section, at the shelf edge. there are small differ-

ences. about 0.5°C and 0.05 for respective temperature and salinity.
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intervais together with the Winter NAG index. The three intervais are 73-50

E
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(h d sz - mmer in the Svingy section. The anomalies are the difference
between years with high winter NAO indices (83, 89, 90, 92-95) and years with low indices (79, 85, 87, 96, 97).

Fro acnlte nf the nrean del ming we have nlotted the tamnaratiire and calinity annmaliac
rrom resulis of the occan mocel rung we have plotted the temperature and galinity anomalies
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Fig. 5. Temperature (left) and salinity anomalies (right) between May 1994 and Mav 1964 in a section NW from
Svingy at the Norwegian coast to about 11°W (see Fig. 1. for location).
and temperature are 0.2 and 2.5°C, respectively. In the western Norwegian Sea there is saltier

and warmer water from about 75 m to 500 m depth in 1994 compared to 1964

volumne transport from a section

- At e P Ty TN |
In figure 6 we have plotted time series of the temperature and

. T

ig. 1. for location) for both 1963-1964 and 1993-1994. The mean tem-
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peratures are averaged over the section between the surface and 200 m
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Fig. 6. Volume ransport (0-200m) in Sverdrup (1Sv=10° m®/s) and mean temperature (0-200m) for 1963-1964
and 1993-1994 in a section North of Iceland. See Fig. 1. for location of the section.

transport is the net transport in the section from the surface to 200 m depth. There are smali dii-
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Fig. 7. Volume transport of Atiantic water through the Faeroe-Shetland Channel (left) and over the Iceland-Faeroe
Ridge (right) for 1963-1964 and 1993-1994 Water with salinity over 35 i5 used as Ailantic water.

n

winds lead to negaiive

to 800-1000 m depth is due to the fact that the upper layers are mixed downwards during winter

Results from the ocean model show ihai the strengih of south-westerly winds influence the

transports of Atlantic water over the Iceland-Scotland Ridge. This causes interannual tempera-

. Warmer and saltier waters are then transported
furiher west in the Norwegian Sea compared to the case with high south-westerly winds. This

gives interannnal temperature and salinity variations without changes in supply of Arctic wate
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