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SUMMARY

Based on available data relevant for the area, estimates of
wind extremes and other climatological statistics valid for
Haneytangen are established. The estimates for the wind
extremes are used as input for the wave computations.

Data collected in connection with the Askey bridge and from
the weather station at Hellisgy are the basis for this report
resting heavily on the work done by Knut Harstveit (DNMI
rapport 13/90 KLIMA).

Wind speed estimates in m/s valid for 10 and 100 years return
periods for the durations 10 min (Vy), 1 min (V,) and 3 seconds
(V).

SUMMER ( May - August)

Direction V00 V0100 v,10 V100 v,10 V.100
030-060 « 12.3 : 14.7 : 14.2: 17.1 : 16.7 : 20.0 :
070-100 + 13.0 : 15.5 : 15.1: 18.0 : 17.7 : 21.1 :
110-120 . 15.7 : 18.8 : 18.6: 22.2 : 22.4 : 26.8 :
130-150 « 12.6 : 15.0 : 15.9: 18.9 : 20.8 : 24.8 :
160-220 : 19.8 ¢ 23.6 : 24.5: 29.3 : 29.5 : 35.2 :
230-290 « 17.9 : 21.4 : 22.2: 26.6 : 26.8 : 32.0 :
300-330 : 14.7 : 17.6 : 19.2: 22.9 : 23.2 : 27.7 :
340-020 : 11.9 : 14.2 : 15.1: 18.1 : 18.4 : 21.9 :
WINTER ( September - April)

pPirection V010 V30100 v,10 V,100 V.10 V,100
030-060 : 19.2 : 21.7 : 22.7: 25.6 : 26.1 : 29.5 :
070-100 : 16.6 : 18.8 : 19.6: 22.2 : 22.6 : 25.6 :
110-120 : 21.2 : 24.0 : 25.4: 28.7 : 30.5 : 34.5 :
130-150 + 17.3 : 19.7 : 21.8: 24.9 : 28.3 : 32.3 :
160-220 : 25.3 : 28.6 : 31.4: 35.4 : 37.8 : 42.7 @
230-290 : 22.9 : 25.9 : 28.4: 32.1 : 34.2 : 38.7 :
300-330 : 20.0 : 22.6 : 26.0: 29.4 : 31.5 : 35.5 :
340-020 : 15.6 : 17.6 : 19.8: 22.4 : 24.1 : 27.2 :

The following tables summerises the estimated waves with
return periods 10 and 100 years. The waves are computed in two
positions given in figure 2, resulting in four tables. The
tables also contains the wind speed estimate forming the input
to the computations. The wave computations are done by Magnar
Reistad, DNMI/VpV in Bergen.
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Introduction

This report is written on behalf of Kvarner Concrete
Constructions a.s. The objective is to provide necessary
wind statistics for the area Hangytangen at Askey, ca. 12 Km
NW of Bergen. At present there are no meteorological
observation series from Haneytangen. Therefore, estimates
have to be based on measurements taken at the nearest
observation stations and the work done by K.Harstveit
connected to the Askey bridge [1].

Founded on the wind estimates, probable values of extreme
wave heights with return periods of 10 and 100 years are
computed. These computations are done by Magnar Reistad,

The Norwegian Meteorological Institute, Vervarslinga pa
Vestlandet. _

The construction area at Hanegytangen are surrounded by an
undulating country. The mountains in the area, raising to
about 60 m are very steep on their western side and oriented
as ridges in a N - S direction. In the sector SE - SwW
the terrain is open out to the fjord Hauglandsosen. This
sector represents the directions where the fetch can be of
any significance for wave generation. The wind in this sector
is assumed both to be most frequent and also to be associated
with the highest velocities.

1. Available Data Series

As mentioned in the introduction, measurements has to be taken
from the nearest observing sites which is :

5050 Flesland Flyplass (20m) 01.01.1957-31.12.1991 (Airport)
5253 Hellisey Fyr (48m) 01.01.1957-31.12.1991 (Lighth.)
Storebuneset 23.10.1987-30.04.1990

The stations Flesland Flyplass and Hellisgy Fyr are equipped
as standard stations in The norwegian meteorological :
institute’s net of meteorological stations. The observing
height at Flesland is 11 m and at Hellisgy 22 m.

The measurements at Storebuneset are collected in connection
with the construction of the Askey bridge. The measurements
are taken in a mast amounting to 30 m above the ground and in
the levels 10 , 18 and 30 m. The height of the ground near the
mast is 14 m. Thunder storms may be frequent in the area,
especially in the winter season. During the measuring period,
damage due to thunder storms resulted in several loss of data

at Storebuneset. The total data coverage at Storebuneset are
72 %.
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2. The representativity of the stations for Haneoytangen.

The measuring site at Storebuneset are situated nearest to
Hangytangen. For most of the wind directions, the area at
Hangytangen will be exposed in the same way as Storebuneset.
From a study of the map some important exceptions are
revealed. At Storebuneset the Byfjord is oriented SW - NE.
The terrain on both side will have a steering effect for winds
from both south- and northerly directions. At Haneytangen
the terrain is more open and the steering effect for these
directions will be absent. Regarding Hellisgy the terrain is
open for all directions with a possible exception for the
sector NE -E. Compared to Hangytangen the differences seems to
be for easterly winds where Haneytangen seems to be more
sheltered.
With this few reservations we feel that the frequency
distribution of the wind direction at Hellisey is the best

_ ‘estimate for the corresponding at Hangytangen. This frequency
‘statistics are given for each month in fig.1.

K.Harstveit [1] shows that winds from SW are giving the

" ‘highest wind speed in the Byfjord south of Askegy while the
. highest wind speed at Hellisgy are connected to the direction
"-8. As Hellisgy is well exposed for all directions, this shows

clearly that the strong southerly wind at the coast is

' retarded some in the Askey area near Storebuneset. It is
. also shown that SW wind along the Byfjord is not especially

strong. This is most probably due to the fact that the fjord
forms a closed system where the extreme strong winds are not
able to penetrate down to the fjord area.

3. Assessment of the period 23.10.1987 - 30.04.1990.

The winter season 1980/89 and 1989/90 contained both a high
frequency of wind in the sector SW - W and a high frequency of

‘strong wind in the same sector. The data coverage is very good

for these most exposed directions.
. The measurements reveals that there are too little data for

" the wind in the sector NE-E to give precise extreme statis-

tics. The reason for this is that the frequency of off-shore
wind was less than normal for the whole measuring period.
However, the data collected shows very clearly that the risk
of strong wind out the fjord (from NE-E) are less than the
risk of having strong wind with direction in the fjord (from
SW-W) .

This is in agreement with earlier knowledge about the area
to the west and north of Bergen. The reason is that the off-
shore wind is due to a "downfall" of wind aloft after passing
the mountainous areas in the inland. This wind will be
strongest in some fjord areas in the inner part of Western
Norway. Closer to the coast, the effect of the "downfall" is
reduced mostly due to friction.

In appendix 3 is given contingency tables of wind speed
against wind directions computed by Harstveit [1] based on the
data from Storebuneset 30 m above the ground (44 m above the
fjord). Also presented is the monthly contingency tables for
the same based on the data from Hellisey.
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Methodology leading to transfer coefficients between
Hellisgy (10 min mean wind speed) and

Askoy (10 min mean wind speed, 1 min mean wind speed,
and gust 3 sec.) in 7 different sectors.

In K.Harstveit (1] the methodology described below is

applied to compute transfer coefficients between the
observations at Hellisgy and Storebuneset based on the
simultaneous observations at the two locations for 7 sectors.
The 10 strongest "storms" in the measuring periods are sorted
out for Askey and Hellisey in 7 different sectors after the
following rules :

a. The boundaries of the sectors are chosen so as the physical

conditions within the sectors are rather homogenous.

The wind direction at Hellisey is chosen as discriminapt
function for the sectors. The wind direction at Askey is
saved in each case showing no systematic directional
differences with an exception for northerly and
northeaster - easterly sector (340° - 120°).

In cases with strong northerly wind at Helliswy (340° -
020°) the direction at Ask¢y most frequently is north -
northwest (340°).

The sector 030° - 120° is extraordinary. In occurrences of
this wind direction at Hellisgy the wind direction at
Askwy can be in the sector 040° - 100° (out the Byfjord) or
in the sector 100° - 130° (over the mountains Levstakken -
Damsg&rdsf]ell - Lyderhorn). It should be noted that the
measuring period contains rather few cases with strong wind
in this sector compared to what must be expected for a
longer period.

Two cases shall be differentiated by a fall in the wind
speed to under the lowest maximum of the two cases.
Alternatively a shift in wind direction can give two
different cases without a drop in the wind speed.

Only those cases where measurements exist on both stations
are chosen.

Maximum 10 min. mean wind for each of the storms fulfilling
the criterions, are sorted in descending order for each of
the two stations and for each of the 7 directions. In the
same cases the maximum 1 min and 3 sec gust for Askey

are sorted.

Table 1 gives the result of the described procedure for the
sector 160° - 190° as an example.




Table 1.

The strongest cases of wind speed with wind direction

at Hellispy within the sector 160° - 190° and fulfilling the
criterions a-d given in the text.

HELLISQY 160 - 190°

HELLISeYy ASKQY (STOREBUNESET, 44 m o.h.}

DATO U DATO u VR DATO u

10min 10min imin DATO v

3sek

121 10/02-89 20.6 09/01-88 12.35 170°}| 15/04~88 14.57 10/03-90 19.49

14/02-89 27.2 19/02-90 16.16 180°| 19/02-90 13.40 24/12-89 24.91
19/02-90 27.2 27/01-89 15.22 190°| 18/03-89 18.86 27/01-89 23.20
24/12-89 25.7 14/02-89 15.17 170°] 12/04-89 18.65 19/02-90 23.10
03/01-90 25.7 18/03-89 15.08 190~| 27/01-89 18.29 01/01-88 22.56
09/701-88 25.2 12/04-89 15.04 200°| 14/02-89 17.75 05702-88 22.54
14/01-89 24.2 24/12-89 14.89 180°| 19/03-88 17.63 14/02-89 22.45
12/04-83 24.2 25/07-88 14.31 200°]| 18/02-89 17.29 12/04-89 22.26
18/03-83 23.6 03/01-90 14.12 190°| 01/01-88 17.21 14/01-89 21.87
23/01-90 23.6 25/01-89 13.86 170~ | 24/12-839 16.92 18/02-89 21.62
10 31/01-90 23.1 14/01-89 13.68 170°} 16/02-88 16.92 18/03-89 21.61
11 27/701-89 22.6 19/03-88 13.56 160°| 03/01-90 16.80 11/01-89 21.48
12 13/02-89 22.6 16/02-88 13.54 170°| 14/01-89 16.76 09/01-88 21.19
13 19/03-88 22.1 01/01-88 13.51 180-| 25/07-88 16.58 19/03-88 21.06

VEOENOUL WNP

114 25/707-88 22.1 11/01-89 13.24 180°| 05/02-88 16.52 03/01-90 20.46

15 21/01-838 22.1 05/02-88 12.92 180°| 11/01-89 16.34 25/07-88 20.04
16 26/01-89 21.6 21/01-89 12.89 180°*| 25/01-89 16.22 13/02-89 19.88
17 01/01-88 21.1 11/02-89 12.89 200°| 23/01-90 16.08 16/02-88 19.77
18 30/01-90 21.1 10/03-89 12.70 200*| 11/02-89 15.67 23/01-90 19.59
19 11/01-89 20.6 26/01-89 12.59 180°] 09/01-88 15.04 25/01-89 19.54
20 25/01-89 20.6 13/02-89 12.58 180°| 10/02-90 14.68 25/702-90 19.51

22 10/03-89 20.6 23/01-90 12.09 160°] 21/01-83 14.57 11/02-89 19.14
23 06/01-90 20.6 18/02-89 12.01 170°| 13/02-89 14.33 06/01-90 19.14
24 25/02-90 20.6 30/01-90 11.37 160°| 10/03-89 14.19 21/01-89 18.95
25 15/704-88 20.1 06/01-90 11.34 180°| 30/01-90 13.64 26/01-89 18.42
26 18/02-89 20.1 10/02-89 11.12 190°| 06/01-90 13.46 30/01-90 18.40
27 10/04-89 20.1 15/04-88 11.06 180°| 10/04-89 13.43 15/04-88 17.82

Table 2.

Transfer coefficients between Hellisgy (10 min. mean wind
speed) and Askey (10 min mean wind speed, 1 min mean wind
speed and 3 sec. gust) in 7 different sectors. Mean
transfer coefficients are given for 1, 2, 5, 10 and N cases.
N is the number of cases read in each sector.

UCAsk,10min) / U(He,1Omin)
UCAsk,1min) / U(He,1Omin)
U(Ask,3sek) / U(He,10min) .
030-120+| 130-150+| 160-130°| 200-220-| 230-290-| 300-330-| 340-020- ]
N=12 N=11 N=27 N=18 N=20 N=18 N=10
1 lo.a4 0.58 0.59 0.64 0.83 0.62 0.57 3
1.00 0.71 0.71 0.77 1.08 0.82 0.75
1.22 0.96 0.91 0.98 1.24 0.99 0.94
2 jo.sa 0.59 0.58 0.68 0.83 0.68 0.56 3
1.02 0.73 0.70 0.81 1.07 0.90 0.74 =
1.26 0.98 0.88 1.00 1.23 1.10 0.92 E-
s |o.a7 0.60 0.58 0.72 0.84 0.70 0.57 3
1.00 0.75 0.71 0.88 1.09 0.94 0.73 3
1.23 0.98 0.89 . 1.05 1.24 1.14 0.90 =
10 {o.87 0.61 0.59 0.73 0.85 0.69 0.55
1.04 0.77 0.72 0.90 1.06 0.92 0.70
1.25 1.00 0.91 1.07 1.23 1.10 0.85
N |o.87 0.61 0.59 0.72 0.83 0.70 0.55
1.03 0.77 0.72 0.88 1.03 0.91 0.70
1.24 1.01 0.92 1.06 1.24 1.10 0.85
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Table 2 shows that the mean transfer coefficients computed
with this method rapidly converges. After 2-5 of the strongest
cases coefficients are established which are altered very
little even if the number of cases pass 20. This indicates
that the errors connected to the method are small.

As mentioned earlier, the sector E-NE (Hellisey) is an
exception due to very few cases with strong wind in this
sector and because of the variable wind direction at Askey
(Storebuneset) in these cases. When coefficients for this
sector is used, a method assumed to be conservative is
applied, using a E-SE wind speed at Hellisey and adapt a
extreme value for this which is weighted 2 towards SE and 1
towards E.

~For wind direction E or NE at Hellisey, the transfer
coefficient 1.00 is used, with gust factors 1.18 and 1.36
respectively (DNMI rapport KLIMA 12/88).

Table 3 summarises the results valid for Storebuneset at
Askoy 44 m above the fjord. Reduction to a lower height may
be done by the exponential wind law :

i: é)n :
u 2,

where u, and u, are the wind speed in the two heights z, and gz,
and n = 0.10 - 0.12 over open sea . In a fjord with
turbulens, n is expected to be higher ,0.12 - 0.14 for wind
directions along the fjord. When exponential wind law is
applied for Hangytangen (z, = 44 m and z; = 10 m) with n in the
intervall .10 - .12 the result is :

u =4, * 1/1.16 or u, =u, * 1/ 1.20

In table 3 the results computed by Harstveit, valid for 44 n
at Askeoy - Storebuneset are given.

Table 3

Computed extremes of the wind speed (m/s) with return periods
of 10 and 100 years at Storebuneset,Askey; 30 m above the
ground (44 m above the level of the fjord). The wind
directions are given both for Hellisgy and Askey. For sector
110 - 020° the transfer coefficients given in table 2 are
applied. For the sector 030 - 100° the transfer coefficients
1.00, 1.18 and 1.36 are applied

VINDRETN. 030- 070~ 110~ 130- 160~ 200~ ‘230~ 300- 340-
(HELLIS@Y)> 060° 100" 120° 150° 190° 220* 290~ 330° 020°
VINDRETN. 030~ 040- 040~ 110- 160- 200- 230- 300- 340~
(ASKeY)> 070* 070" 100*° 150° 190° 220° 290° 330~ 020-
~HECCISOY
s

iOmin 10&r| 19.2 16.6 24.4 28.3 30.35 30.5 27.6 28.6 28.3
iooar| 21.7 18.8 27.6 32.0 34.4 34.4 31.2 32.3 32.0

ASKOY
10min 10Aar] 19.2 16.6 21.2 17.3 18.0 22.3 23.4 19.7 15.6
100ar} 21.7 18.8 24.0 19.7 20.3 25.1 26.5 22.3 17.6
imin 10&rj 22.7 19.6 25.4 21.8 22.0 27.4 29.3 26.3 13.8
100ar| 25.6 22.2 28.7 24.9 24.8 31.0 33.1 29.7 22.4
| 3sek 10a&r| 26.1 22.6 30.95 28.3 27.8 32.6 34.5 31.4 24.1

~ -
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5. Estimates of extreme wind speed valid for different wind
directions with return periods 10 and 100 years at
Hanpytangen.

It is assumed that the values computed for Storebuneset are
the best estimates for the same height above the fjord at
Hanegytangen, with an exception for the sectors 160 - 290° in
which Hangytangen will be exposed in the same way as Hellisgy.
For this sector we will apply the same transfer coefficients
as found for the sector 230 - 290° in which Storebuneset is
exposed freely like Hellisey, giving a minimum in the reduct-
ion. The resulting numbers valid for 44 m above the fjord at
Hangytangen are given in table 4.

Table 4.

Estimates of extreme wind speed for different wind directions
with return periods 10 and 100 years at Hangytangen, valid for
44 m above the fjord. The estimates should be used unreduced
for 10 m until more data are available at Hangytangen.

SUMMER (May - August)

Direction- 030- 070- 110- 130- 160~ 200~ 230- 300- 340-
Hellisoy 060 100 120 150 190 220 290 330 020
Hellisoy

10 min 10yr. 12.3 13.0 18.1 20.6 23.8 23.8 21.6 21.1 21.6
100yr. 14.7 15.5 21.6 24.6 28.4 28.4 25.8 25.2 25.8

Haneytangen

10 min 10yr. 12.3 13.0 15.7 12.6 19.8 19.8 17.9 14.7 11.9
100yr. 14.7 15.5 18.8 15.0 23.6 23.6 21.4 17.6 14.2

1 min 10yr. 14.2 15.1 18.6 15.9 24.5 24.5 22.2 19.2 15.1
100yr. 17.1 18.0 22.2 18.9 = 29.3 29.3 26.6 22.9 18.1

3 sec 10yr. 16.7 17.7 22.4 20.8 29.5 29.5 26.8 23.2 18.4
100yr. 20.0 21.1 26.8 24.8 35.2 35.2 32.0 27.7 21.9

WINTER (Sept. - April)

Direction- 030~ 070- 110- 130- 160- 200- 230- 300- 340-

Hellisey 060 100 120 150 190 220 290 330 020
Hellisoy

10 min 10yr. 19.2 16.6 24.4 28.3 30.5 30.5 27.6 28.6 28.3
100yr. 21.7 18.8 27.6 32.0 34.4 34.4 31.2 32.3 32.3

Hangytangen

10 min 10yr. 19.2 16.6 21.2 17.3 25.3 25.3 22.9 20.0 15.6
100yr. 21.7 18.8 24.0 19.7 28.6 28.6 25.9 22.6 17.6

1 min 10yr. 22.7 19.6 25.4 21.8 31.4 31.4 28.4 26.0 19.8
100yr. 25.6 22.2 28.7 24.9 35.4 35.4 32.1 29.4 22.4

3 sec 10yr. 26.1 22.6 30.5 28.3 37.8 37.8 34.2 31.5 24.1
100yr. 29.5 25.6 34.5 32.3 42.7 42.7 38.7 35.5 27.2
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Extreme wind computations based on the data from Flesland Fly-
plass gives a 100 years value about 26 m/s. The location at
Flesland is assumed to be more sheltered than the location at
Hangytangen. A reduction of the estimates from 44 m to 10 m
above sea level at Hangytangen will lead to values of the same
quantity as for Flesland.

We are not comfortable with this result and suspects that
there in 44 m above sea level at Storebuneset still might be a
sheltering effect from the terrain which is not present at
Hangytangen. Until actual measurements are available from
Hangytangen, we therefore recommend that the estimates given -
in table 4 are applied for 10 m above sea level without
reduction.

6. Duration statistics

To compute reliable duration statistics, complete data
series of some length is a necessity. At Hellisgy the data
series for June and July are not complete. Flesland Flyplass
is the nearest station with a complete data series through the
year. The wind speed data at Hellispy and Flesland for the
years 1981 - 1991 have been analyzed. When all the data are
applied,and the wind is specified in knots, the regression
equation :

Up, = 0.53 * Uyy - 0.39

results. With the transfer coefficients in table 2 in mind,
the wind speed at Flesland seems to be an estimate of the wind
speed at Hangytangen which must be considered as a lower
bound. The statistics are produced for 5 wind forces (5 - 9)
defined in the Beaufort scale of the wind given below.

aufo scale ind
VELOCITY EQUIVALENT AT A STANDARD HERQHT
BEAUFORT oes Tenm OF 10 METRES ABOVE OPEN FLAT OROUND
romeen . Woen esboctty 1y e [ o,
o Calm <1 9-0.2 < <1
1 Ught wir 1-3 0.3-18 1-8 1-3
2 Ught breezs 4-0 1.8-33 -1 4-7
3 Qentle bresze 7-10 34-84 12-19 2-12
4 Modsrate bresze 11-18 5.5-7.9 20-28 13-18
[ ] Frash breeaze 17- 8.0-10.7 -2 19-26
. : Strong breeze n-27 10.8-138 39-43 -1
? Near gale m-33 13.8-171 50-61 2-38
] Gole JN-40 11.2-207 82-74 39-48
L ] Strong gole a1-47 208-24.4 ™-08 47-84
10 Storm 49-58 246-29.4 29-102 55-83
n Vioient storm $8-63 85-328 103-117 “-72
12 Hurrleane 84 2.7 118
and over and over and over and over
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The limits chosen are S5, 6, 7, 8 and 9 Beaufort. Both the
duration of periods with wind force > the limits and the
duration of periods with wind force <= the limits are
determined. When a period satisfying the criterion lasts into
the next month, or even longer, it is the starting point that
determines the month where the period is counted. The
resulting duration statistics are presented for each month in
Appendix 2.

The duration statistics produced, are not exactly the form
specified in your telefax (Appendix 1) . This kind of
statistics will need some software development together with
specification of relevant criterions. To give a draft version
of this report within the available time, this had to be
postponed to a later revision of the report.

7. Estimates of significant wave heights Hs and maximum wave
heights HM with return periods 10 and 100 year at
Hangytangen.

+In this chapter the estimates of extreme wind speeds computed
~in chapter 5 are used to estimate the 10 and 100 years extreme
wave heights in two positions near Hangytangen. The two
positions are given in fig. 2.

We assume that no ocean swell propagates into the area.
Therefore the waves are assumed to be generated locally, and

: -the wave growth depends on the local wind speed, the duration

of the wind, and the fetch. We have estimated the effective
fetch for the wave growth in each direction. The longest
effective fetch (2.7 - 2.8 km) is found in the sector 130 -
170 degrees. ’

The 10 and 100 years extreme significant wave heights are
calculated for each direction based on the extreme 10 minutes
wind speed and the effective fetch. The significant wave
height is defined as the average height of the 1/3 highest
waves. The maximum wave height over a given time period is
found from statistical distributions. The maximum wave height
over approximately 1 hour is found by multiplying the
significant wave height by 1.8.

The expected extreme wave heights (significant and maximum) in
10 and 100 years peri.ds from each direction are given in the
tables 5 - 8. The extreme wave heights are estimated for the
summer season (May — August) and for the winter season
(September - April).

The highest waves are coming from the sector 160 - 170
degrees. In the summer season the 10 years extreme significant
wave height is estimated to be 0.95 m with maximum wave height
1.7 m. The 100 years extreme values for the summer season are
1.1 m and 2.0 m. The 10 years extremes for the winter season
are 1.2 m and 2.2 m and the 100 years winter extremes are 1.4
m and 2.5 m.

Lm0
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Table 5.

HS810 (m), and maximum wave

10 years extremes of w

height, HM10 (m), and 100 years extremes of wind, V,,100 (m/s),
significant wave height, HS100 (m), and maximum wave height,

(m/s), significant wave height,
HM100 (m). Position 1, summer season.

Estimate of fetch, F (Km),

Direction

HS8100 HM100

HM10 V,,100

V,,10 HS10

F

0.85

007
0.55

19.8 : 0.9

19.8
17.9

19.8

significant wave height, H8100 (m), and maximum wave height,
Direction

height, HM10 (m), and 100 years extremes of wind, V100 (m/s),
HM100 (m). Position 1, winter season.

(m/s), significant wave height, HS810 (m), and maximum wave

030-040
050-060
070-080
090-100
110-120

Table 6.
‘Estimate of fetch, F (Km), 10 years extremes of wind, Vi0o

130-150
160-170
180-190
200

210-220
230-240
250-290
300-330
340-020

V;o100 HS100 HM100

V,ol0 HS10  HM10

F

030-040
050-060
070-080
090-100
110-120
130-150
160-170
180-190
200

210-220
230-240
250-290
300-330
340-020



L5, 00000l
0 ' ol

f wind, V,,100 (m/s),

HS100 (m), and maximum wave height,

13
HM100 (m). Position 2, summer season.

wvave height, HS10 (m), and maximum wave
HM10 (m), and 100 years extremes o

(m/s8), significant

Estimate of fetch, F (Km), 10 years extremes of wind, V,10
height,

significant wave height,

Table 7.

Direction

V,100 HS100 HM100

HM10

V,l0 HS10

F

030-040
050-060
070-080
090-100
110-120
130-150
160-170
180-190

200

210-220
230-240
250-260
270-290
300-330
340-020

Table 8.

ars extremes of wind, V10

f wind, V100 (m/s),

HS100 (m), and maximum wave height,

H810 (m), and maximum wave
HM100 (m). Position 2, winter season.

10 ye
height, HM10 (m), and 100 years extremes o

(m/s), significant wave height,
significant wave height,

Estimate of fetch, F (Km),

Direction

V100 HS100 HM100

V,10 HS10 HM10

F

030-040
050-060
070-080
090-100
110-120
130-150
160-170
180-190

200

210-220
230-240
250-270
270-290
300-330
340-020

el il itbeasid "
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Figure 2. The two points where extreme wave heights are
computed are indicated with the numbers 1 and 2.
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SEYDT' AV . 91-10-92 : 15:20 :KVARNER CONCR. CONS. - 47 2 963050
L , .
"1 Kveerner Concrete Construction a.s
N
R s
METEOROLOGISK INSTITUTT
TELEF/
To Company Det Norske Meteorologiske Institutt
Attention g
Telefax No. 02 96 30 50
From Company Kvarner Doris Offshore Concrete a.s
Name Lars Prisk Date 21,10.1992
Telefax No. 472595210
Subject Klimastatistikk og belgeberegninger for Hanaytangen
Approval
Praject No. ' No. of Pages + this page
To be filled in by Operator ,
Log No.: 130 Sent by“{zb5 H Time
Our ref? Your ref.

Viser til tidligere foresperscl, samt Deres tilbud, vedrorende klimastatstikk og
belgeberegninger for Hanoytangen.

Vi bestiller herved :

1) Klimastatistikk for Hansvtangen,

Statistikken skal baseres pA milinger/statistikk fra omliggende
.mAilestasjoner korrigert for lokale effekter, som pavist under
befaring 20.10.92 og kartmateriale overlevert under samme
befaring. '

Statistikken skal inneholde, som et minimum:

- U Frekvensstatistikk, vind, fordelt pr. mined og retning.
- , Varighetsstatistikk, vind, fordelt pr. mned og reming.
- V Ekstremverdier, vind, fordelt pr. mined og retning.

-- Middelvind verdier: 10 min. og 3 sek. gust

KVAR]



—— AW e - wf A=

./ Kvaerner Concrete Construction a.s

\,\\v
\-\s
TELEFAX
- veringstid: Draft rapport; 3 uker fra bestilling.
Endelig rapport; efter nermerc avtale.
2) Balgeberegninger for Hangytangen.
; Balgebergninger i.h.t. tilbud datert 21.08.92.
- Kartmateriale vil bli eftersendt snarest.
veringstid: DNMI ma spesifisere, men snarest mulig.

' pa de bestilte rapporter vil danne grunnlag for dokumentasjon av vare arbeider pd
Haneytangen, ma vi av hensyn til vire kunder, be om at engelsk brukes som rapportsprog.
Deres bekreftelse imateses.

Dersom ytterligere informasjoner er onskelig, stir vi gjerne til fjeneste med dette.

Med Vehnlig) hilsen
nctete Construction a.s.

KVARNER

diaravervikdoc\\
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186 * 0 42 ] 19 ¥ 0 5 0 0o * 0 o
192 * 1 a1 ] 19 * 0 5 * ] o * ] 0o »
198 * ] a o+ 0 19 ¢ 0 5 ] o * 0 o *
204 * 3 38 ¢ 0 19 * 0 5 0 o ] 0o
20 * 0 38 0 19 * ] 5 % ) o * 0 o =
216 * o 38 * 0 19 * ] 5 * ] o * ] o *
222 * 1 37 o+ 0 19 * 0 5 * 0 0 » ] 0o *
228 * 0 37 o+ ) 19 * 0 5 0 o * 0 o *
234 * 1 3% * o 19 0 5 0 0o 0 0o *
240 * 1 35 o+ ] 19 * 0 5 * 0 o » 0 o *
246 * (] 35 o+ 0 19 * ] 5 = ] o * 0 o
252 * 0 35 o+ ] 19 * 0 5 * o o o o =
258 * 1 34 ] 19 * ] 5 * ] 0o = 0 o =
264 * 1 33 0 19 * ] 5 ] 0 * ()] o =
270 * o 33 0 19 o+ 0 5 ] o = 0 0o =
276 * 1 32 ¢ 0 19 * 0 5 (] 0o 0 o *
282 * ] 32 o+ 0 19 * 0 5 * ] o * 0 0o =
288 * 0 32 ¢ (] 19 ¢ ] 5 * 0 o * ] o =
294 * 1 31 v 0 19 * 0 5 ] 0o * 0 0 =
300 * o k) ] 19 * 0 5 0 o = 0 ]
=>306 * 31 *+ 19 % 5 ® ] * 0 *
AARRRAARREARRAARRARANRRARAREAEAEAARNRRARAAARRARASRDAAARAVAEAARARRERRARNEENARAAARRAAAANERRALENRNARANRNARARANNARNNE
SM * 139 * 27 * 6 * ] * 0 *
ARRANARNARAARARANARARANAARERAANEARRRARNRAARRAAREARARAAARRRARRARRRRRNEAARNEANAAAARAAAARANRANARRRARREARRNRERRAAAAE
MEAN(HRS) * 253.6 * 1711.1 * 5936.0 * .0 * .0 *
ST.DEV(HRS)* 563.3 * 2072.9 * 537.8 * .0 * .0 *
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DURATION STATISTICS FOR WINDSPEED FLESLAND PERIOD: APRIL 1957 - 1991
N IS THE NUMBER OF EVENTS OF EXACTLY THAT DURATION. P IS THE NUMBRER OF EVENTS WITH DURATION > THE VALUE
R T e L Ly T T L T T T T s A T

CASES WITH PARAMETER <= LIMITS

DURATION LIMITS (BEALIFORT)
(HOURS ) * 5 * 6 * 7 * 8 * 9 *
* N P * N P * N ) N P * N P *
*****i*l**t***t***i*******ti***Q*Q**i*ti***ti****tii**tt****tti*i*i**t*tiii*t**ii*t**itti***i**l***t***i**ii*iii
6 * 2 77 * 3 15 * 0 1 o+ (1] 0 * 0 0 *
12 * 3 74 * 0 15 * 0 1 * 0 0 * 0 0 *
18 * 2 72 * 0 15 * 0 1 * 0 0o * 0 0 *
24 % 3 69 * 0 15 * 0 . 0 o * 0 0 *
30 * 4 65 * 0 15 * 0 1 * o 0 * 0 0 *
36 * 4 61 * 0 15  * 0 1 > 0 0o 0 0 *
42 * 3 58 * 0 15 * 0 b I 0 o * 0 (v} .
48 * 1 57 * 0 15 * 0 1 * 0 o = 0 0 *
58 % 1 56 - ° 15 * 0 1 > 0 0o * 0 0 *
60 * 3 53 * 0 15  * 0 1 * 0 0 * 0 0 *
66 * 2 51 * 0 15 * 0 1w 0 0 * 0 0 *
72 * 1 50 * 0 15 * 0 1 * 0 o * 0 0 *
78 * 0 50 * 0 15 » 0 1 * 0 0 * 0 0 *
84 * 2 48 * 0 15 * 0 1 o+ o] o 0 0 *
90 * 0 48 * 0 15 * 0 1 * 0 0o * 0 0 *
9% * 2 46 * 0 15 * 0 1 ¢ 0 o 0 0 *
102 * 0 46 * 0 15 * 0 1+ 0 0 * 0 0 *
108 * 1 45 * 0 15 * 0 1 * 0 o * 0 0 *
114 * 1 4 * 0 15 * 0 1 * 0 o * 0 0 *
120 * 1 43 * 0 15 * 0 1 * 0 o = 0 0 *
126 * 0 43 . 0 15 ¢ 0 1 * 0 o = 0 0 *
132 * 0 43 * 0 15 * 0 1 * 0 0 % 0 0 *
138 - * 1 42 * 0 15 * 0 10 0 0o =t 0 0 *
144 * 0 42 * 0 15 * 0 1 * 0 o * 0 0 *
150 * 0 42 . 0 15 * 0 1 * 0 0 * 0 0 *
156 * 2 40 bd 0 15 * 0 1 * 0 0 & 0 0 - *
162 * 1 39 * 0 15 * 0 1+ 0 o * 0 0 *
168 * 0 39 * 1 14 * 0 1 * 0 0o * 0 0 »
174 * 0 39 * 0 14 * o 1 o+ 0 0 * 0 0 *
180 * (1] 39 * 1 13 * 0 1 * 0 o * 0 0 *
186 * 0 39 * 0 13 = 0 1 » 0 o = 0 0 -
192 * 1 38 L 0 13 * 0 1 * 0 0o * 0 0 *
198 * 0 38 * 0 13 * 0 1 * 0 0 * 0 0 *
204 * 0 38 . 0 13 * 0 1 » (¢] 0 " 0 0 L
210 * 0 38 b 0 13 * 0 1 * 0 0 * 0 0 *
216 * 2 36 * 0 13 * 0 1 . (1] 0 * 0 0 »
22 * 1 35 * 0 13 * 0 1 * 0 o * 0 0 *
228 * 2 33 * 0 13 * 0 1 * 0 0o = 0 0 *
234 * 0 33 * 0 13+ o 1 * 0 0 * 0 0 *
240 % 0 33 * 0 13 * 0 1 * (1] o * 0 0 *
246 * 0 33 » 0 13 * 0 1 * 0 0 * 0 0 b
252 % 0 33 * 0 13 * 0 1 * 0 0o 0 0 *
258 * 1 32 * 0 13 * 0 1 * 0 0o = 0 0 *
264 % 1 31 * 0 13 * 0 1 * 0 0 » 0 0 "
270 * 0 31 . 0 13 * 0 1 * (1] 0o * 0 0 *
276 ¥ 0 31 * 0 13 * 0 1 * 0 o * 0 0 *
282 * 0 31 * 0 13 * 0 1 * 0 o = 0 0 *
288 * 1 30 * 0 13 * 1] 1 * 0 o * 0 0 -
294 * o 30 - 0 13 * 0 1 * 0 0 * 0 0 *
300 * 0 30 * 0 13 * 0 1 * 0 o * 0 0 *
=>306 * 30 * 13 * 1 * 0 * 0 *
******tt**ttti'it*.*t.i*it*it*t*t*.tii..**t’*'Qt'i'*t*t.it.*tttiQlti*ti*t.t*i.'.i*Q*'tit!*iti**iil'**i**it.***ii
suMm * 79 * 18 * 1 * 4] L] 0 *
*****iitt*ﬁ'i**w*.ttittttttittt*ittitt*tt*itt*i*.t*tt*tittiii.ittittt*ltt.t*tt*Qtttt'lt**tttttt.*Qt*t**iiiiti*i’
MEAN(HRS) * 508.9 * 2975.7 * 7122.0 * .0 * .0 *
ST.DEV(HRS)* 852.3 * 2368.0 * .0 * .0 * .0 .

**i***’.”i.*i***QQQ’.Q'*.l"i**tt**i*i****l*"i*'**.*'*."’.’."i.ilt!*.t*"ti"*'ﬂQQ*.Iiﬁ.*tt***'*it*'i!ttt*’.
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THAT DURATION, P IS THE NUMBER OF EVENTS WITH DURATION > THE VALUE
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SES WITH PARAMETER <= LIMITS

JURATION

BTION STATISTICS FOR WINDSPEED
'S THE NUMBER OF EVENTS OF EXACTLY

*i***.I.wt*t*Q**t.I*.Il**Q*i*****i*ilii.i't’.ii**.*i*'.

00000000000000000000000000000000000000000000000000

000000000000000000000000000000000000000000000000000

**i**it*i**.9i**ii.'i*ﬁtittt***t*i*i**iit**i**’i!lti

00000000000o0o00o000000000000000000000000000000000

000000000000000000000000000000000000000000000000000

***ii*.i**i.I*9*i***i*l***Q’***Q.*.***i*.*i**liil**.

00000000000000000000000000000000000000000000000000

000000000000000000000000000000000000000000000000000

****'t'i**t*_I****.i'iI*itt*iil't*'*‘**.*i**i*.**t**

33333333333333333333333333333333333333333.333333333

000000000000000000000000000000000000000000000000003

il**ttlt***i.‘******i****.I*.I*****li*itl.'*i*ifi****.

AN ANRRRRRASASSTAASSIAAASNDY YR ERE8EBRRR2E38833333333

00000100001.000000000000020100000000000000002000000“

*i.!*.-t*tt*t**i***i*i***ti***i**l'i*'i*t***ii*li*i*.

cNmRRAYERBENRIRRGEIRNARIARYBIEARAANAALINRARSRRASE

"
ol
"
e
3
3
3
4
K
4
"
J
4
3
3
3
d
4
Kk
g
J
kX
"
o
it
3
3
K
&
3
3
3
3
r
3
3
J
N
"
d
"
3
o
3
J
K
3
Kk
d
"
3
4
3
)t
3
d
"
r
4
K
K
"
e

3 BLINDERN,

740.6
NORWAY .

821.7

EAN(HRS) *

.DEV(HRS) *

HE NORWEGIAN METEOROLOGICAL INSTTTUTE.
HE ENVIRONVENTAL DATA CENTER, P.O0. BOX 4
313 OSLO 3,



DURATION STATISTICS FOR WINDSPEED FLESLAND PERIOD: JULY 1957 - 1991
N IS THE NUMBER OF EVENTS OF EXACTLY THAT DURATION, P IS THE NUMBER OF EVENTS WITH DURATION > THE VALUE
i i T T T I e e e e e it )

CASES WITH PARAMETER <= LIMITS

DURATION LIMITS (BEAUFORT)
(HOURS) * 5 * 6 * 7 * 8 * 9 *
* N P * N P * N P * N P * N P *
ARRRARRRAARARAAARREEAREARRRRRARRRRRRRRRNRR R A RA R AR ARRR AR ARAERRRARRARERERRARAARRAARRARARR IR EAEARRR AR AN AR R AR
6 * 1 20 * o0 0o * 0 0 0 o * 0 0o *
12 + 0 20 * o0 o * o0 0o = 0 o * o 0o *
18 * 0 20 * 0 0o 0 0o = 0 o ¢ 0 o *
YO 0 20 * o0 0o 0 0o = 0 o 0 0o *
30 0 20 * 0 o * 0 0o = 0 o * 0 0o *
% * 0 20 * 0 o * 0 o * o o * 0 0o *
42 * 0 20 * 0 o * o o = 0 o * 0 o
48 * 0 20 * 0 o * 0 0o * 0 o ¢ o o *
54 0 20 * 0 o * o 0 0 o * o o *
60 * 1 19 * 0 o * o o * 0 o * o o *
66 * o 9 * o0 o * o 0o = 0 o ¢ 0 0o *
72 * o 19 » 0 o * o 0o 0 o * 0 o *
78 * 0 19 * 0 o *+ 0 0 = 0 o * 0 o *
8 * o 19 * 0 o *+ 0 o * 0 o o o *
%0 * ) 19 * o o * o o * 0 o * 0 o *
% * 0 19 * 0 o * o 0o * 0 o * 0 0o *
102 * o 19+ 0 o * o 0o * 0 o * 0 o -
108 * o 19 0 o * 0 o * 0 o * 0 o *
14 * o0 19 *+ o0 o * o0 0o * 0 o o 0o *
120 *+ o 19 * o0 o * o 0 0 o o o *
126 * 0 19 * o0 o *+ o0 o * o0 o * 0 0o =
132 *+ 0 19 * 0 o *+ o 0 * 0 o * 0 o *
138 * 0 19 * o0 o * 0 0o * 0 0o+ 0 0o =
144 * o 19 * 0 o * o o * 0 o * 0 o *
150 * 0 19 * o0 o * o0 o * o o 0 o *
156 * 1 18+ 0 o * 0 o * 0 0o o 0
162 * 1 17 + 0 o * o o+ () o * 0o 0o *
168 * O 17 * 0 o * o0 o ¢ 0 o o o =
174 * 0 17 * 0 o * o o * o o * o o =
180 * 0 17 * o0 o * 0 -0 0 o 0 o *
18 * 0 17 * o0 o * 0 o * o o * o 0o *
192 * ) 17 * 0 o * 0 o ¢ 0 o o o -
198 * 0 17 * o0 o * 0 o+ o o o o *
204 * (! 17 * o o * o0 0o * () o 0 o *
-210 o+ 0 17 » 0 o * o0 0o * 0 0o * 0 o *
26 * 0 17 » 0 0o 0 o * 0 0 * 0 o *
22 * o0 17 * o0 o * 0 o 0 o * 0 o *
228 *+ 0 17 + 0 o * 0 o * 0 0o * o o *
234 ¢ o 17 * 0 o * 0 o ¢ 0 o * 0 o =
240 * o 17 * o o * o0 o 0 0 * () o *
246 * 0 17 * 0 o * o0 0o ¢ 0 0o ¢ o o *
252 * 0 17 * o0 o *+ o0 o * 0 0o 0o o *
258 * 0 17 * 0 o * 0 o * 0 o 0 o *
264 * 0 17 ¢ 0 o 0 o = 0 o * 0 o *
270 * O 17 * o0 o * o o * o 0o * 0 0 =
2% * 0 17 * o0 o * 0 o ¢ 0 0o ¢ 0 o *
282 * O 17 » 0 o * o 0o * 0 o * o o *
28 * 0 17+ o0 o *+ 0 0o ¢ 0 o * 0 o =
24 * 0 17 * 0 0o 0 o o 0o * (] o *
300 * 0 17 ¢ 0 o * o0 o 0 o ¢ o o *
=>306 * 17 * 0 +t 0 * o * o *
RAEANERRRRRRRREERBERARKRANRRARARARRNAAARERRAN AR RRDARARRRARAARRRRNAARANRARAARRRARRARRRRNERRRREAANARRRARRRAARANARRNR
sm L ] 21 * o * o * o * 0 *
ARERRRERRRRERERRRNNAERRANNRRNRRARRRRRERARERERRRARRRAARARNRANRRARAANARARANERERERERRRNARARERRRRERANEARRARNRERARN AR
MEAN(HRS) * 891.7 ] .0 * .0 * .0 * .0 . *
ST.DEV(HRS)*  607.1 * .0 * .0 * .0 * .0 »
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JRATION STATISTICS FOR WINDSPEED FLESLAND PERIOD: SEPT 1957 - 1991
IS THE NUMBER OF EVENTS OF EXACTLY THAT DURATION, P IS THE NUMBER OF EVENTS WITH DURATION > THE VALUE

ARRRRARRAERARRRRREERERAKERRRARRAERRRARRERARRARRERRRRRAARAARARRAANEAARAAAARARRERARARARZAELEARAAATERAARACRAREET

ASES WITH PARAMETER <= LIMITS

DURATION LIMITS (BERUFORT)
(HOURS) * 5 * 6 * 7 * 8 * 9 *
* N P * N P * N P * N P * N P *
TTITTITTITITLI L2 2224 22 24 24 ] .-.-u'uu----u-u-------...,,..._..----.....----.—..u..u-.--..-..........--......_-...-:
6 * 5 66 * 0 16 0 4 * 0 1+ 0 0o *
12 * 4 62 * ] 16+ ] 4 * 0 1 ] 0o *
18 * 4 5g 0 16 * 0 4 0 1+ 0 o *
24 * 6 52 % ) 16 * 0 4 ¢ 0 1 0 0o *
30 * 1 51 * 0 16  * 0 4 * 0 1 0 o *
36 W 1 50 % 0 6 * 0 4 o+ 0 1+ 0 0o
a2 * 1 49 * 0 16 * 0 4 * 0 1+ 0 0o *
8 * 3 6 0 16 * 0 4 * 0 1 ¢ 0 o *
54 * 1 45 1 15 * 0 4 0 1 0 0o *
60 * 0 a5 0 15 + 0 4 * 0 1 0 0o *
66 * 0 45 0 15 * 0 4 * 0 1+ 0 0o *
72 % 0 a5 0 15 * 0 4 = 0 1+ 0 o *
78 * V] 45 * 0 15 * [¢] 4 * 0 1 * 0 0 *
84 * 0 a5 1 14 * 0 4 = 0 1+ 0 o *
90 * 0 45 * 0 14 ¢ 0 4 * 0 1 0* 0 o *
9% * 3 a2 ¢+ 0 14+ 0 4 0 1+ 0 o ¢
102 * 0 42 = 0 14 ¢ 0 4 0 1 0 o *
108 A 1 41 * 0 14 * 0 4 * 0 1 * (4] 0 *
14 * 0 4a  * 0 14 * 0 4 * 0 1+ o o *
120 * 0 a o+ 0 14 0 4 * 0 1+ 0 0 *
126 2 39 * 0 14 0+ 0 4 * 0 1 0 o *
132+ 2 37 = 0 14 * ) 4 = o 1 s 0 o *
138 * 2 35 ) 14 * 0 4 0 1 ¢ o 0 *
144 ¢ ) 3B+ 0 14 * ) 4 0 1 0+ 0 0o =
150 * 2 33 0 14 0 4 0 1 % 0 o *
156 * 0 33 0 14 * 0 4 0 1+ 0 0o *
162 * 1 32 o+ 0 4 ¢ 0 4 = ) 1 * 0 o =
168 * 0 32 ¢ 0 14 ¢ 0 4 * 0 1 ¢ 0 o *
174 ¢ 1 31 o 14 = 0 4 = 0 1 = 0 o *
180 % 0 31 * 0 14 * 0 4 0 1 * 0 o =
186 * 1 30 0 14 * ) 4 o+ 0 1+ 0 o *
192 * 0 30 * 0 14 * 0 4 0 1+ 0 o *
198 * ) 30 * 0 4 ) 4 * 0 1+ 0 0o *
204 * 0 30 * 0 14 ¢ 0 4 * 0 1+ 0 0o *
210 1 29 * 0 14 * ) 4 * 0 1+ 0 o
216 * 1 28 * 0 14 * 0 4 = 0 1w 0 o *
222 * 0 28 ¢ 0 14 0 4 * 0 1+ 0 o
228 * 1 27 ¢ 0 14 ¢ 0 4+ 0 1+ 0 0 *
234 ¢ 3 24 ¢ 0 4 0 4 = 0 1+ 0 o *
240 * 0 24 * 0 14 ¢ () 4 o+ 0 1 0 0 *
246 * 0 24 ¢ 0 14 0 4 = o 1 0 0 *
252 ¢ 1 23+ 0 14 ) 4 0 1 o o ¢
258 ¥ 0 23 = 0 14 = ) 4 ¢ 0 1 ¢ 0 o *
264 * 0 23 0 14 0 4 0 1 0 o
270 * 0 23 * 0 14 * 0 4 o+ 0 1% 0 o *
276 * 2 21 ¢+ 1 13 0 4 * 0 1 o o ¢
282 * 0 21+ (] 13 * 0 4 * 0 1 ¢ 0 0o *
288 * 1 20 * 0 13 * 0 4 ¢ 0 1 0* 0 0 *
294 * 0 20 * 1 12 o+ 0 4 * 0 1+ 0 0
300 * 1 19 * o 12 ¢ 0 4 0 1 0 0 *
,)306 * 19 * 12 * 4 * 1 w (4] *
***'t*****t****t*t**t*t***i*it'iiti**tit*t**.t*!ltiltt**t**t*fﬁt’ttttit**tttt*i*iitt*i*tti'i.*'.'t*ﬁ*ittil**it
M * 71 * 16 * 4 * 1 * 0 -
***l*'.**'*.Q.'l"tiQ'Q'iQt*"0*'.*it*.*tiiﬁi*t*tt'**t.tttit*t.Q.Q**ttt.*ittit*i**.ti.*iQ’i**it*.i'i'i**.**t**
EAN(HRS) * 230.2 *  761.6 * 1633.5 *158184.0 * .0 *
.DEV(HRS)* 251.3 * 5358 *  §90.1 * .0 . .0 *
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DURATION STATISTICS FOR WINDSPEED FLESLAND PERIOD: OKT 1957 - 1991
N IS THE NUMBER OF EVENTS OF EXACTLY THAT DURATION, P IS THE NUMBER OF EVENTS WITH DURATION > THE VALUE

ARRERRRREERRRRAARNEARARRAARARERAREAERERERRAAAARRRTARRREARERRARAERAREAN AR AN A AR ERE AT AR RRARRNARERERRRRERARRRR RN A TR

CASES WITH PARAMETER <= LIMITS

DURATION LIMITS (BEAUFORT)

(HOURS) * 5 * 6 * 7 * 8 * 9 *
+ N P * N P * N P * N P * N P *
P T T I i 2331223222332 82222 s 23X 3 223122832 220 222222222223t dddidaa il adtadedddad it st itigttidlidiiitsssdssd
6 * 14 125 * 2 2 * o0 5 * 0 0o 0 0o *
12+ 9 1 * 1 22 * o0 5 * 0 0o * 0 o
18 * 9 07 * 0 212 * o0 5 * 0 o * o 0o =
24 * 9 98 * 2 9 * 0 5 * 0 0o 0 o =
0 ¢+ 5 93 * 0 9 * o0 5 * 0 0o 0 o =
% * 8 s * 0 19 * 0 5 * 0 o * o o *
2 * 2 83 * 2 17 * 0 5 % 0 0o 0 o *
8 * 4 79 * 0 17 * o0 5 * 0 o 0 0o
54 * 3 7% * 0 17 * 0 5 * 0 0o * 0 0o *
60 * 2 74 * 1 6 * 0 5 * 0 0o 0 0o *
66 * 2 72 * 0 6 * 0 5 * 0 0o ¢ o o
72 * 1 71 * 0 6 * 0 5 * 0 0o () 0 *
78 * 1 70 * 0 6 * 0 5 * 0 0o * 0 0o
84 * 4 6 * 0 6 * 0 5 * 0 o * o 0o *
%0 * 3 63 * 0 6 * 0 5 * 0 o * 0 0 *
% * 3 60 * 0 6 * 0 5 * 0 o * o 0o
102 * 3 57 * 0 6 * 0 5 * 0 o * o 0o
108 * 0 57 * 0 6 * 0 5 * 0 0o * o 0o
114 ¢ 2 55 *+ 1 15 * 1 4 * 0 0o ¢ o 0 *
120 *+ 1 54 * 0 15 * o0 4 * o0 0 * 0 0o *
126 * 1 53 * 0 15 * 0 4 * o0 0o+ 0 0o *
132+ 2 51 * 1 14 * o0 4 * 0 0o 0 0o *
138 * 1 50 * 0 4 * 0 4 * 0 0o 0 0 *
144 * 2 48 * 0 4 * o0 4 *+ o0 o * o o v
150 * 1 a7 * 0 14 * 0 4 * 0 o * 0 o
1% * 0 a7 * O 14 * o0 4 * o0 0o 0 0o *
162 * 0 a7 * 0 4 * o0 4 *+ o0 o * o o
168 * 1 4 * 0 4 * 0 4 * o0 o * 0 0o =
174 * 0 46 * 0 4 * 0 4 *+ 0 o * o o
180 * 1 45 * 0 14 * 0 4 * 0 0o * 0 0
186 * 4 a * 0 14 * o0 4 * o0 0o 0 0 *
192 * 2 39 * 0 14 "+ 0 4 * 0 0o 0 0o
198 * 1 8 * 0 14 * 0 4 * 0 o * o 0o »
204 *+ 3 3 * 0 14 * 0 4 * 0 o * o 0o =+
20 + 4 31+ o0 4 * 0 4 * 0 o * o 0 *
26 *+ 0 31+ 0 4 * 0 4 * 0 o * 0 0o
22 * 1 30 * 0 4 * 0 4 * 0 0o = ( o
28 * 0 30 * o0 4 * 0 4 * 0 o 0 0
234 *+ 1 29 * 0 1“4 * 0 4 * o0 0o * 0 0o *
240 * 0 29 * 0 1“4 * 0 4 *+ 0 0o * 0 0o =
246 * 2 27 * 0 4 * 0 4 *~ o o o “0
252 * 0 27 * o0 4 * 0 4 * 0 0 * 0 0o =
258 * 1 2% * 0 14 * 0 4 * o0 o * o 0 *
264 * 0 26 * 1 13 * o0 4 * 0 o ¢ ° 0o w
20 *+ 0 % * 1 12 * o0 a4 * 0 0o '+ 0 0 *
276 * 0 % * 0 12 * 0 4 * o0 o * o o =
282 * 0 2% * 0 12 * o0 4 * o o *+ 0 0 *
288 * 0 % * 0 12 * 0 4 * 0 0o 0 0o *
294 ¢+ 2 4 * 0 12 * o0 4 * 0 0o * ° 0o *
300 * 1 232 * 0 12 * o0 4 * 0 o * o 0 =

=>306 * 23 + 12 + 4 = 0 * 0
KRAKERBERRERARAERRARERRRRRARARARRARRRREARAERRR AR RRRAERRAAAEERAERERAARRNRAREREERRRERER AR R R RAR TRk R R RN %R Rk ok f ko dded ok A e & o
SM * 139 + 2% * 5 * 0 * 0 *
AAARREEEREARRRRERRARRRRNRRNRARREARRARERAERARARNRNERRERNAAARRAARAAEREARARERERRRRRERRAARARNRARERERR AR RAAAA AL ARRERAAR
MEAN(HRS) *  160.7 *+  486.0 * 3732.0 * .0 * 0 .
ST.DEV(HRS)*  225.2 * 574.5 * 4178.0 * .0 * .0 .
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1957 - 1991

PERIOD: OKT

IS THE NUMBER OF EVENTS OF EXACTLY THAT DURATION, P IS THE NUMBER OF EVENTS WITH DURATION > THE VALUE
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DURATION STATISTICS FOR WINDSPEED
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Tabell 4.1S5. ’
Prosentvis frekvensfordeling av vind pa Askey, Storebuneset,

21.10.87 - 30.04.90. Totalfrekvenser for perioden.

Nivd nr. 1 (30m)
DD 0-3m/s 3-6m/s 6-9m/s 9-12m/s 12-15m/s 1S5-18m/s >18m/s SUNM

360 6.7 1.3 .09 8.1
30 1.5 .8 .2 .00 2.5
60 4.9 1.5 .3 .07 .01 6.8
90 3.4 .7 .3 .05 .00 4.5

120 1.2 1.0 .S .1 .02 2.9

150 1.8 5.8 3.2 .7 .03 11.4

180 3.1 7.0 6.0 2.3 .3 .03 .00 18.6

210 2.3 2.7 2.1 1.3 -4 .10 .01 3.0

240 1.7 1.7 1.5 .7 .2 -1 .04 6.1

270 2.1 1.4 1.0 .4 .1 <02 4.9

300 1.9 1.6 .S .3 .05 .01 .00 4.3

330 5.7 7.6 3.9 .7 .05 .01 17.9

STILLE 2.9 - ' 2.9

sSuM  3S.2 33.1 19.6 6.6 Poo1.2 -3 .03

Tabell 4.16.
Prosentvis frekvensfordeling av vind pa Askey, Storebuneset,

i- hestmaAnedene september - november, 21.10.87 - 30.04.90.

Nivad nr. 1 (30m) B
DD 0-3m/s 3-6m/s 6-9m/s 9-12m/s 12-15m/s 15-18m/s >18m/s SUM

S

360 10.1 1.6 .16 1.8
30 2.0 .S .14 2.6
60 7.0 .9 .06 8.0
90 4.9 .6 .10 .01 5.6

120 1.6 1.2 .7 .15 3.7
150 * 2.6 9.5 3.2 .2 .01 15.4

180 3.7 7.0 4.7 .8 .12 .02 16.4

210 2.3 2.5 2.1 1.0 .14 .08 .01 8.1

240 1.5 1.3 1.6 .3 .09 4.9

270 1.6 i.6 1.1 .2 .03 4.6

300 1.5 1.1 .4 .14 .02 3.2

330 5.6 7.2 2.0 2 .01 15.0

STILLE .6 .6

SUM 44.9 35.0 16.3 3.2 4 -1 .01




Tabell 4.17.
Prosentvis frekvensfordeling av vind p& Askey, Storebuneset,

i vinterméAnedene desember - februar, 21.10.87 - 30.04.90.

NivA nr. 1 (30m>
DD " 0-3m/s 3-6m/s 6-9m/s 9-12m/s 12-15m/s 15-18m/s >18m/s

360 5.6 1.5 .13
30 l1.4- 1.1 .3 .00
60 4.9 1.9 .6 .2 .04
90 2.7 -7 .8 .15 .01
120 .9 1.0 .9 .2 .03
150 1.4 7.0 S.8 1.7 .14
180 3.0 7.9 7.7 5.0 .9 .09
210 1.9 2.1 2.6 2.2 1.0 .4 .02
240 1.2 1.5 2.2 1.5 .4 2 .13
270 1.0 1.1 1.6 .8 .3 .04
300 1.0 .8 <7 .7 <17 .00 .00
330 2.4 2.4 1.9 .9 .14 .04
TILLE .9
sumM 28.3 29.1 25.1 13.4 3.1 .8 2

Tabell 4.18.
Prosentvis frekvensfordeling av vind pa Askey,
i vArmaAnedene, mars - mai, 21.10.87 - 30.04.90.

Storebuneset,

Nivad nr. 1 (30m)
DD 0-3m/s 3-6m/s 6-9m/s 9-12m/s 12-15m/s 15-18m/s >18m/s

360 4.9 1.6 .16
30 l.6 1.0 .16 .00
60 4.3 2.0 .4 .01
90 3.6 1.2 2 .01
120 1.3 1.1 .5 .12 .04
150 1.7 3.6 2.7 .6 .02
180 2.7 7.3 6.9 2.3 .2 .01 .00
210 2.4 2.8 1.6 .8 .3 .04
240 | 1.9 1.7 1.5 .7 .4 .2 .01
270 2.2 1.1 .8 .4 .2 .02
300 2.1 1.7 .6 .2 .09 .02 .00
330 5.0 6.7 4.2 .7 .02
"ILLE 7.2
SUM 40.9 32.0 19.7 5.8 1.3 .3 .01
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Tabell 4.19.
Progsentvis frekvensfordeling av v

i sommerménedene, juni - august,

Nivd nr. 1 (30m)

DD O-3m/s 3-6m/s 6-9m/sS g9-12m/s 12-15m/s 1S-18m/s >18m/s

360 7.5 .5 .03

30 1.3 .6 .07

60 4.2 1.0 .08

30 3.0 .2 .15 .07

120 1.1 .6 .15 .06

150 1.7 4.5 1.4 .15

i80 3.1 5.5 4.0 .7

210 2.7 3.2 2.3 1.2

240 2.3 2.2 .9 .12
. 270 3.4 1.8 .4 .04
© 300 2.7 2.7 .3 .02

330 9.6 14.1 6.7 .8
STILLE .S

SUM  43.1 36.9 16.5 3.2

ind p& Askey, Storebuneset,
21.10.87 - 30.04.90.
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.01
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Explanation of symbols.

HRS hours of observation in GMT

N total number of obhservations

C frecuency of calm

VM mean wind velocity in m/sec

™ mean wind force in Beaufort

DD wind direction in dekadegrees, rounded off to the
nearest of 12 main directions: 35-01, 02-24 etc.

F wind force .in Beaufort ‘ b |

ND. frequency of each wind dlrectlon DD

FDM mean wind force in Beaufort for each w1nd direction DD

NF frequency of each wind force F '

The formulas.

Number of observations with force F

Ng
np S direction DD
Ny p I e direction DD and force F
, \
FDFREK frequency of wind force F from direction DD
v! central value in m/sec in each Beaufort 1nterva1
(see below)
/
F 1 2 3 4, 5 6 7 8 9 10 11 12
v' 0,90 2.44 4,41 6,72 9,30 12,30 15.47 18,96 22.59 26.40 30.58 35.04
12
N = Z np
=0
12
VM:l/N .« L (nF - v'")
F—l
FM = 1/N * bl (nF . F)

F= 1
FDFREK = nF D/N
ND = nD/N'

12
FDM = l/nD « I (nF'D'F)
Fp=1

NF = ng/N
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