8.2. Sea temperature, wave heights and ocean currents

Sea surface temperature, wave heights and oceaentsiare important environmental factors
that can severely affect oil prospecting and oddorction at sea. Sea temperature (Fig. 8.8),
especially at the surface influences safety of guersl, ice accumulation on structures and
degradation of oil products in case of oil spills.
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Figure 8.8 Reconstructed sea surface temperature in °C bythr{teft) and difference between air and
sea temperature (right) at 68°30' N and 9° W fue {years 1958-2001 according to ERA-40 database.
Half the values are inside the boxes and the mediamdicated with the horizontal line. The dispersof
the other half of the values is shown by the valrtine and individual outliers are marked with clies
(Asdis Audunsdottir et al. 2007).

Heavy waves can interfere with measurements, myyilland production operations, cause
accidents and damage to structure and equipmendegisions regarding the kind of equipment
that suits drilling operations, oil production gmetventing pollution must consider this. It seems
that the waves in the Dreki area are generallyifsogimtly smaller than in the area south and west
of Iceland (Fig. 8.9) or at the west coast of Noryiig. 8.10). In the Dreki area the wave height
reached once in 100 years is about 12 m, whiclnsparable to the wave heights off northeast
Iceland. Off the south and west coast the corredipgnvave heights are 16 to 17 m and 14 to 16
m off the west coat of Norway (Gisli Viggosson et2807, NTS 1999).
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Figure 8.9 Potential wave heights in meters in Icelandic wateased on model calculations. Upper
Value gives waveheight reached in 98% of casesdIMlicalue the mean of the highest wave height

reached once a year and lowest value gives a higiage height reached once during a 100 years gerio
(Gisli Viggésson et al. 2007).

Figure8.10 Hundred year potential wave height and frequenoi the Norwegian west coast (NTS
1999)

Ocean currents both at the surface and below gyertant in dispersing pollutants. In case of oil
products spilling into the ocean it is importanattta good knowledge exists of the surface
currents. The surface currents are largely affebiyedvind and models simulating drifting of



oilfilm on the surface of the ocean must be ableatcommodate for the wind. Both public
authorities and oil companies have to possessnraton about these oceanographic parameters
for the oil prospect area and account for thenhéir tplanning and development.

What kinds of observations are necessary for enakegin oil prospecting and exploitation needs
to be evaluated. Also one has to consider what idateeded, what research has to be conducted,
what kind of monitoring has to take place, whabrniation service is needed and what are the
different roles of government institutions and pt&¥ companies.

A general overview of the surface currents is presgkin figure 8.11. The Dreki area is in the
north-eastern part of an extensive counterclockwiseent circulation between Iceland and Jan
Mayen. This circulation is fed with cold polar watd the east-Greenland current from the west
and Atlantic water from the Norwegian Sea from soeitheast and east. If this current system
dominates it may keep oilspills trapped in the doeaxtended periods.

There are, however, no direct current measurenfientsthe Dreki area and therefore knowledge
of the current system is presently only based direst evidence from density gradients, satellite
altimetry and modelling using limited data.
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Figure 8.11 General current systems of the Nordic Seas. Shadsdshows the approximate location of
the northern part of the Dreki area (Marine Resdahastitute 2007).

It is considered necessary to mount ADCP curreotfilprs on the seafloor for a period of one
year to get a more reliable knowledge of the ocaaments in the prospect area. In addition,
profile measurements with a ship-mounted ADCP andects along and perpendicular to the
Kolbeinsey-ridge should be made three times; ilgewthe seafloor-mounted current profiler is



deployed and recovered and once in between. Thisdwoake modelling of currents in the area
easier and much more reliable.

It would be advisable to use similar moored-buoyunted installations for weather and wave
monitoring to gain at the same time further knowgkedof the climate and the general
oceanography in the area.



