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ABSTRACT

Since 1968, weekly .§.ea .§.urface Temperature (SST) charts. of the
North Sea have been analysed and distributed by the Fcderal Mariti­
me and Hydrographie Agency (formerly German Hydrographie Institu­
te). The analysed weekly SST distribution is digitised on a 20
n.m. grid, containing 24 x 30 grid points. The SST data set held
on the files contains about 1 MegaByte of data.

The data set was used to compile a 10 year (1971 to 1980) weekly
and monthly mean North Sea SST Atlas. The 1971 - 1980 data were
presented to ICES in condensed form as C.M.1984/C:1.
The weekly data are also used to provide thc boundary copditions at
the air-sea interface to simulate thermodynamic processes in the
North Sea.

This paper presents the 1Q year overall mean for the period 1981 to
1990, its standard deviation, the observed minimum and maximum SST
as weIl as the monthly SST mean charts and their standard deviation
maps.

The 1981 to 1990 data are compared with the data of the previous
decade and monthly and yearly differences are discussed.

The influence on the North Sea of two large anomaly events in the
North Atlantic - the "Great Salinity Anomaly (GSA)" and the "High
Salinity Anomaly (HSA)" - is discussed.

The decadal means - the 1970s compared with the 1980s - show no
significant SST differences. The influences of the GSA (about
1977/79) on the North Sea SST as weIl as of the HSA (1989/91) are
small on the 10 year ov~rall mean. Looking at the individual years
1979 and 1990, a significant influence on the climate of the North
Sea is seen.
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Introduction

Sincc 1968, wcckly ~ea ~urface T.emperature (SST) charts of the
North Sca have been analysed and distributed by the Federal Mariti­
me and Hydrographie Agcney (formerly German Hydrographie Institu­
te). The analysed weekly SST distribution has been digitised sinee
the beginning on a 20 n.m. grid eontaining 24 x 30 grid points.
Thc SST data set held on the files eontains about 1 MegaByte of
data.

The data set was used to eompile a 10 year (1971 to 1980) weekly
and monthly mean North Sea SST Atlas (Becker, G.A. ,H.Frey and
G. \'fegner, 1986). The 1971 - 1980 data were also presented in
eondensed form to ICES as C.M.1984/C:1.
The weekly data are also used to providc the boundary conditions at
the air-sea interface to simulate thermodynamic processes in the
North Sea (Pohlmann, 1990).

This paper presents the 10 year overall mean for the period 1981 to
1990, it~ ~tandard deviation, the observed minimum and maximum SST
as weIl as the monthly SST mean chart~ and their ~tandard deviation
maps.

Discussion

•

Figure 1 shows the 10 year overall mean SST for the 1980s. Figure
2 shows the standard deviation for that period. Compared with the
previous decade, both deeadal mean SST and standard deviation are
remarkably stable. The differences compared with thc 1971 to 1980
deeadal mean are shown in Figure 3. In general a small increase ­
about 0.1 to 0.3 °C - in the areas direetly influenced by the
Atlantie Oeean ean be seen. In the eentral North Sea and in the
Nor~egian Trench area, however, a small deerease in the same order
of magnitude is noted.

The minimum SST values ~hich occurred during the 1980s are shown in ~
Figure 4. The course of the isotherms reflects the non-~ynoptie

data set (composed from single grid point data from different
weekly charts). The differences between these minimum temperatures
and thosc of the prcviou~ decade (Fig.5) range from -3 to 1.5 K
with rather sharp gradient~. This is an indication of more loeal
effect~ of winter cooling of the SST in single years; no general
trend ean be deeueed from these differenees. In the northern en­
trance, however, the minimum SST in the 1980s ~as higher than in
the previous deeade whercas the minimum SST (in the year 1986) in
the Southern Bight was signifieantly colder.

The maximum SST distribution is presented in Figure 6. The pat­
tern· of the i~otherms is very similar to that of the previous
decade; surprisingly in the 1980s the maximum SSTwas generally
lower (up to -2.7 K, Fig.7). The highest temperature observed wa~

found in the Skagerrak ( T > 22°C, 1982), but not in the shallow
areas of the German Bight.

Figures 8 to 31 show the monthly means and their corresponding
standard deviations. To give an impre~sion of the deeadal mean SST
changes from the 1970s to the 1980s, four monthly mean SST diffen-
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ces are shown in Figures 32 to 35. The slight warming of the
northwestern corner of the North Sea is evident. In general, winter
and spring SSTs are somewhat lower during the 1980s. Except for the
areas influenced by the Atlantic Ocean, the summer aSTs (see also
Figure 7) are significantly lower. In general the smallest diffe­
rences occurred in autumn.

To check the influence of the larger anomaly events (GSA/1979:
HSA/1990) in the North Atlantic (Dickson, R.R. et a1, ~988; Bek­
ker,G. et a1 1992) on the North Sea SST, the overall mean for both
years was computed. The GSA had the strongest inf1uence on the
central North Sea in 1978 and 1979. The HSA was first noted in
1989 west of Scotland (Ellett and Turrell, 1992), in the northern
:-.Jorth Sea and the English Channel. Figures 36 and 39 show the
yearly me an temperatures and their standard deviations. The nega­
tive influence of the 1979 GSA as well as the opposite effect of
the 1990 HSA can clearly be seen. The comparison of the s~andard

deviation for both years shows 1979 to be quite "normal" year; in
1990 the standard deviation is reduced as resu1t of the greater in­
fluence of the Atlantic Ocean on the North Sea climate.

Both anomalies occurred at the end of the decade of investigation.
The duration of both anomalies seems too short to have a signifi­
cant inf1uence on the decadal mean.

Conclusion

The decadal means - the 1980s compared with the 1970s - show no
significant SST differences. In contrast to the expected warming,
a cooling of the decada1 mean - within the range of variabi1ity ­
of the :-.Jorth Sea SST is seen. The influences of the GSA (about
1977/79) on the North Sea SST as well as of the HSA (1989/91) are
smalleron the 10 year overall mean than previously assumed by the
authors. Looking at the individual years 1979 and 1990, however,
a significant influence on the North Sea climate is seen. The SST
time series (not shown here) indicate a moderate warming of the
North Sea starting around 1986, caused by the exceptional mild
winters in the second half of the 1980s.
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Fig. 28: SST mean values for the month of November (in Oe) Fig. 29: Standard deviations of mean SST in November



Fig. 31: Standard deviations of mean SST in DecemberFig. 30: SST mean values for the month of December (in Oe)
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