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A STUDY OF WIND CONDITIONS UTSIRA - STORD, JANUARY - FEBRUARY.
The study is based on:
1. Wind statistice from Utsira 1951 - 19384.

2. Two years of wind data from a recorder erected on a 38 meter

high mast near the northern shore of Digernessundet.

One year's data from a recorder at Kjetteintaa, Aker-Stord

Shipyard.

Previous studies of wind data from the roof of Aker-Stord

Administration building.

3. Comparison"of simultaneons wind-data Utsira-Stord for selected

weather situations.

4. Estimates of transfer coefficients for wind speed and directions

Utsira-Stord.

5. Study of a number of typical weather situations to find probable

predictors for "Very short forecasts" for Digernessundet.

STATISTICS UTSIRA.

The frequency statisties (table 1) show that wind of gale force or
more might occure from nearly any direction in January and Febru-

ary, even storm force 10 is not rare.

A thorough examination of the data shows a large variation from
year to year. Fig 1a and b show the number of 6 hour's terms when

maximum wind has been force 7 Beaufort or more.

January 1974, 1983 and 1984 was extremely windy, whereas . in 1977,
1978 and 1985 strong winds were rather rare. Note the substantial

lower frequency of strong wind in February.

The graphs fig. 2 display a gliding 10 day's mean frequency of wind
force 5,6,7, and 8 Beaufort An lnterestlng feature is the suddéﬁ§

droplln-occurence o§

g w1nds by end'of January - early days of

February.
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The substantial lower occurence of strong wind in February

consists with the maximum occurence of blocking high over the

area West Norway to 20°W. (See fig. 3)

DURATION OF>PERIODES WITH WEAK WIND UTSIRA..

Table 2 shows the number of events when the wind force at Ut-
sira is equal or less than 4 Beaufort successive 1, 2 or 3

days. fvery year ‘has at. least one day with wind = 4 Beufort'_
in January and February, and also spells of 2 days occure

most years.
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The wind recording at Stord.

The windrecorder near Digernessundet has been in operation
since November 1983. The exposure is recognized to be repre-
sentative for the sound when the winds are blowing from the

sector SE to W, where no obstaclesare sheltering the recorder.

When wind directions are from the northern sector W to E,

the air flow is hampered due to streaming over uneven ground
covered‘by high treés,vartherly wind.is also diverted and-
chanalled on both sides bf_thé Stord isle.

When the wind is blowing parallell to the sound, the represen-
tativety of the recordings is questionable due to land friction,
and the real wind over the sea is most likely reinforced by

the sound.

Temporarily wind'recordings from Kjetteintda confirm this for

easterly winds.

These effects have been considered when estemating the transfer

coefficients.

Transfer coefficients Utsira - Digernessundet;

Winds are contingent upon the pressure gradient. Over the open
sea the pressure patterns usually are rather regular. When the
air is flowing over the shore and the inland, the pressure
pattern énd corresponding wind field become iregular due to
friction and the topography.The local winds are substantial

influenced by these effects.

To obtain a prognostic tool for transfer of an expected wind on
the coast to the local area Digernessundet, a number of of dif-
ferent weather situations have been selected. These situations
show typical pressure patterns, and the corresponding maximum
winds on the two sites have been compared. In all 118 cases have

"been examined.

The wind direction, 10 min. mean wind and gus ts have been cothnai

statisticaly. The estimated transfer coefficients are shown in
tabl. 3.
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Usually there is a time lag, approximately 1-2 hours, between
the occurence of the maximum wind speed due to the eastward
movements of the pressure systems. These -time lags have been

made allowance for.

To reduce intercorrelation only one pair of wind values of
each wind direction has been chosen from each situation, i.e.

the same front or low approaching the area. e

Som. examples of different pressure patterns and corresponding
winds on the two sites are shown on the figures %S’: ‘,‘ 7 6l &

There are some important features to notice. The wind directions
always show abhacking from Utsira to Stord. The wind speed is
always weaker on Stord than on Utsira, the reduction depends on

the wind direction.
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Description of some typical winter situations.

1. Cold High over the Inland.

When high air pressure is established over Scandinavia in
the winter time, 1t often persists for a rather long peri-
od.

Lows might move along tracks across the British Isles into

the southern North Sea, and become stationary and weakening.

The wind direction in such cases is rather steady sotheaster-

ly at Utsira) while in the Stord area the wind is easterly.

The wind speed frequently becomes gale force at the outer
coast an in the inner fjords. In the Stord area the preséure
gradient due to topograph1cal effects is weaker, and the reduc.
tion coefisient Utsira- -Stord is estimated to be 0,7 for the

10 minuttes wind speed and 0.8 for guests in such cases.

The wind speed is increasing and slowing down according to

pressure falls and pressure rises approaching the coast.

Such areas with pressure changes are easily followed as they
move accross the British Isles and pass the drilling sites in
the North Sea.'They are good predictors for short range wind
forecasts, as the wind reports are, and justify the importance

of following neatlythe hourly weather reports.

Fig 9/ shows a typical example of such weather situation.

On the weather maps 21.1 - 22.1.85 a drop of approximately
Smb/3h in the Western North Sea is moving NE reaching the
Norwegian Coast 6-9 hours later. Notice the change in the pres-

sure pattern during the periode.

The corresponding winds at Utsira and the recorder at Stord are
shown on the graphs. The wind speed at Stord reaches is max-

imum ENE 17 knots gusting 30. The few samples of wind recording of
NE wind from Kjoetteintda shows that the speeds recorded on the
shore near Digernessundet in such cases are too low, and the

w1nd over the sea mlght be approximately 5 knots higher. This

Lo

ransfer coeflslent




"These coefflslents will probably be rev1sed on base of the w1nd
recordlngs from the recorder erected on the Gullfaks GBS.
Fig 5* is an illustration of what happens to the pressure
pattern over the Utsira-Stord area when the wind field veers
southerly. The pressure pattern is less influenced by the
topography,  and the wind field over the whole area 1is more

homogeneous.

The southerly wihdyat,Utsira is backed 20O at Stord and the
wind speed is on the average redused by a factor 0,8. The
standard deviation is rather low and the factor is recognized

to be fairly reliable.




2. Weak hlgh over the inland and a strong south west or

westerly air flow over the Atlantic and British Isles.

In these cases lows developing in the westerlies usuallye
follow a track near Scotland towards West Norway and the

Norwegian Sea, some times they cross south Norway -

Such situations might cause winds from any directions
over the Utsira-Stord area. As lows and associated fronts
are passing, wind speeds at Utsira usually become 30 knots

ore more.

" Such cases are shown at fig. '5’.'and the successive weather

fnaps fig. é

A strong low approaching south Norway from W breaks down the
inland high. The associated strong winds at Utsira and Stord

are shown on the graphs.

The reduction of the wind speeds and the backihg of the wind
dircetions are shown as well, and cqpsisfs fairly well with the
transfer .coefisients estimated on basis of the large number

of cases. (se table 3 ) | '

The time lag:-in occurence of maximum wind speed and change

of wind directions are in this casevapproximatilyVZ hours.

The time lag depends on the speed of the whole pressure systeme,
but in many cases 1 - 3 hours seem to be an usefull estimate

for prognostic purpose.

Moving ridges of highs in between the lows might give short

spells of rather .calm winds.




North Westerly air flow over the Norwegian Sea and the North Sea.

3. In the winter time some times extremely cold air from the
arctic is penetrating the sea area west of Norway. Over the
inland often the cold high persists, and a weak trough

developes along the coast.

Such north westerly air flow is in January - February is
usually extremely cold and become instabile due to heating

and absorbing moisture from the sea.

Small scale whirles in the air flow develope to lows (polar'

lows), and drifting southwards along the coast.

Such lows might be difficult to discover on the weather maps,

as the observation grid is rather open in the Norwegian sea.

Satelite photos are a good aid to discover such small scale

~features.
Such small scale lows might be rather wigerous for a short time.

Fig. ;Zw{gghowk-aﬁ'excamplegof_a small scale low penetrating the

Utsira-Stord area.




Summery:

Long term statistics from Utsira show strong winds from
most directions both in January and February. The variation

from year to year are large.

Spells of 1-2 days with weak winds occure nearly every Yyear,

but successive 3 days or more are rather rare.

There is a significant drop in the frequency of wind ex-
ceeding force 4 Beaufort by end of January. February is

statistically more favowable of periodes with weak winds.

By comparing winds recorded at Utsira and Stord, it is pos-
sible to estimate coeffisients for an expected wind at the

coast to the more complicated topography inshore.

There is always a backing of the wind-direction, and there
is also a reduction of the wind speed from Utsira to
Stord. The reduction coeffisients of the speed depend on

the direction.
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TABLE 3

TRANSFER COEFISIENTS UTSIRA - STORD

Direction Utsira

N NE E SE
. Direction Stord W-NW N-NE  NE E
10 min mean
Wind speed 0.4
Gusts .
Correlation : ,
coef. 0.0 0.0 0.7 0.6
Change of wind direction (backing)
Utsira N NE E SE
Stord mean. 54°  25° 33°  45°
Standard dev. ¥ 34° % 20° % 140 % 3¢°

SE-S

SW

W NW
S-SW SW W
.8
. .8
0.9 0.7 0.5
SW W  NW
28°  40° 35°
140 1 0% 550
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