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1 Introduction
This report presents frequency and cumulative distributions of observed sealevels and
residuals (weather effects).

1.1 Observed sealevels

Frequency and cumulative distributions of observed sealevels are given relative Chart Datum
and based on all approved sealevel observations stored in the database at the Norwegian
Hydrographic Service (NHS).

Changes in mean sealevel (MSL) as measured by coastal tide gauges are called ” relative sea
level changes’ , because they can come about either by movement of the land on which the
tide gauge is situated or by changes in the height of the adjacent sea surface (both considered
with respect to the centre of the Earth as afixed reference). These two terms can have similar
rates (severa mm/year) on time-scales greater than decades. To infer sealevel changes arising
from changes in the ocean, the movement of the land needs to be substracted from the records
of tide gauges and geological indicators of past sealevel. Widespread land movements are
caused by the isostatic adjustment resulting from the slow viscous response of the mantle to
the melting of large ice sheets and the addition of their mass to the oceans since the end of the
most recent glacial period (" Ice Age” ). In Norway the two tide gauges which are mostly
affected by isostatic adjustment (post-glacia rebound) are located in Oslo and at Oscarsborg.

In thisreport the data have not been corrected for any long-term trends.

1.2 Residuals (weather effects)

Frequency and cumulative distributions of the residuals (weather effects) are based only on
sea level data after the installation of the digital tide gauges in the late 1980-ies and early
1990-ies, since we assume that the sealevel observations before that are of less quality and
could give errorenous residuals (the difference between sea level observations and tidal
predictions).

Tidal predictions of future sealevels differ from those actually observed, mainly because of
weather effects, i.e. air pressure and winds that continuously change the sealevels from those
predicted.

The residuals (weather effects) are the difference between the observed and the predicted sea
levels at any time. If the weather effects increase sealevelsthereisa”positive” surge;
lowered levels are termed " negative” surges. Positive surges can add to high tides and waves
to cause coastal flooding. Negative surges reduce water depth and are a potential shipping
hazard. Changes in atmospheric pressure produce changes in the pressure forces acting
verticaly on the sea surface, which are felt immediately at all depths. Forces due to wind drag
at the sea surface are generated at and parallel to the sea surface; the extent to which they are
felt at depths below the surface is determined by the length of time for which they act and by
the density stratification of the water column, which controls the downward transfer of
momentum. Usually, because they are linked in any particular storm, the effects of winds and
air pressures on the observed sea levels cannot be separately identified, although it is often
convenient to try to do so.



1.3 Norwegian tide gauge network
Figure 1 shows the Norwegian tide gauge network.

a ?""-qf Pl
{é{(iﬁlﬁiu)
5 Nyﬁlesun B
3 %1 Svalbard Hammfmnmqmg‘“ "’“"a’
21 o A 3
S f Tromsg{ & ?’Q%{ ?:\j
N
Harm d
ﬂ' Tﬁarwk

D}E /H
Rarvik =
HElmser 5'5 /_
Knatlansund T s ei?n

Alesund o= 7= =

L ",
J%"'E“f‘ﬁ’ & 0
l )

Dsé{sbﬂrg

'-A’
Stava nger wf\’gsw
Viker

Tregde

Bergen

Figure1l Map showing the Norwegian tide gauge network.



2 Andenes

2.1 Sealeve observations

Standard deviation : 54.6 cm Andenes 1991 - 2005
Maximum : 320 cm (1373) (Sea level observations)
Minimum : -31 cm
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Figure 2 Frequency distribution of the observed sea levels at Andenes. Example: 0 cm above Chart Datum
(CD) istheinterval from—-5cmtoo 5¢cm, i.e. <-5,5]. 0.1792% of the sea level observations appearsin this
interval. NOTE! The data have not been corrected for any long-term trends.

Andenes 1991-2005. Sea level observations.
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Figure 3 Cumulative distribution of the observed sea levels at Andenes. NOTE! The data have not been
corrected for any long-term trends.



2.2 Residuals (weather effects)

Andenes 1991 - 2005
Residuals (weather effects)
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Figure4 Frequency distribution of the residuals at Andenes. Example: 0 cmis the interval from—5cm too 5cm,

i.e. <-55]. 26.6026% of the residuals (weather effects) appearsin thisinterval.

Maximum : 82.8 cm

Andenes 1991-2005. Residuals (weather effects)
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Figure5 Cumulative distribution of the residuals at Andenes. Example: Approximately 51% of the residuals

(weather effects) arelessor equal O cm.



3 Bergen

3.1 Sealevel observations

Standard deviation : 37.8 cm

Maximum : 241 cm Bergen 1915 - 2005 (Sea level observations)
Minimum : -42 cm
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Figure 6 Frequency distribution of the observed sea levels at Bergen. Example: 0 cm above Chart Datum (CD)
istheinterval from-5cmtoo 5¢cm, i.e. <-5,5]. 0.3045% of the sea level observations appearsin thisinterval.
NOTE! The data have not been corrected for any long-term trends.

Bergen 1915-2005. Sea level observations.
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Figure 7 Cumulative distribution of the observed sea levels at Bergen. NOTE! The data have not been
corrected for any long-term trends.



CCBL B

Bergen 1988 - 2005
Residuals (weather effects)
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Standard deviation :
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3.2 Residuals (weather effects)

Figure 8 Frequency distribution of the residuals at Bergen. Example: 0 cmistheinterval from—-5cm too 5¢cm,

i.e. <-55]. 29.7822% of the residuals (weather effects) appearsin thisinterval.

Bergen 1988-2005. Residuals (weather effects)
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Figure9 Cumulative distribution of the residuals at Bergen. Example: Approximately 49% of the residuals

(weather effects) arelessor equal O cm.



4 Bodg

4.1 Sealeve observations

Standard deviation : 70.1 cm Bodg 1949 - 2005
Maximum : 404 cm (Sea level observations)
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Figure 10 Frequency distribution of the observed sea levels at Bodg. Example: 0 cm above Chart Datum (CD)
istheinterval from-5cmtoo 5¢cm, i.e. <-5,5]. 0.0753% of the sea level observations appearsin thisinterval.
NOTE! The data have not been corrected for any long-term trends.

Bodg 1949-2005. Sea level observations.
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Figure11l Cumulative distribution of the observed sea levels at Boda. NOTE! The data have not been
corrected for any long-term trends.



4.2 Residuals (weather effects)

Bodeg 1989 - 2005
Residuals (weather effects)
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Standard deviation :
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Figure 12 Frequency distribution of the residuals at Bodg. Example: 0 cmistheinterval from—5cm too 5¢cm,

i.e. <-5,5]. 25.5382% of the residuals (weather effects) appearsin thisinterval.

(weather effects)

Bodg 1989-2005. Residuals
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Figure 13 Cumulative distribution of the residuals at Bodg. Example: Approximately 51% of the residuals

(weather effects) arelessor equal O cm.
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5 Hammerfest

5.1 Sealevel observations

Standard deviation: 70.1cm  Hammerfest 1957 - 2005 (Sea level observations)
Maximum : 376 cm

Minimum : - 35 cm
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Figure 14 Frequency distribution of the observed sea levels at Hammerfest. Example: 0 cm above Chart Datum
(CD) istheinterval from—-5cmtoo 5cm, i.e. <-5,5]. 0.0924% of the sea level observations appearsin this
interval. NOTE! The data have not been corrected for any long-term trends.

Hammerfest 1957-2005. Sea level observations.
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Figure 15 Cumulative distribution of the observed sea levels at Hammerfest. NOTE! The data have not been
corrected for any long-term trends.
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5.2 Residuals (weather effects)

Hammerfest 1990 - 2005
Residuals (weather effects)

15.1 cm

Standard deviation :
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Figure 16 Frequency distribution of the residuals at Hammerfest. Example: 0 cmisthe interval from—5cm too

5cm, i.e. <-5,5]. 28.6573% of the residuals (weather effects) appearsin thisinterval.
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Figure 17 Cumulative distribution of the residuals at Hammerfest. Example: Approximately 49% of the

residuals (weather effects) are lessor equal O cm.
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6 Harstad

6.1 Sealevel observations

Standard deviation : 56.3 cm Harstad 1952 - 2005
Maximum : 309 cm (Sea level observations)
Minimum : -29 cm
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Figure 18 Frequency distribution of the observed sea levels at Harstad. Example: 0 cm above Chart Datum
(CD) istheinterval from—-5cmtoo 5¢cm, i.e. <-5,5]. 0.1333% of the sea level observations appearsin this
interval. NOTE! The data have not been corrected for any long-term trends.

Harstad 1952-2005. Sea level observations.
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Figure19 Cumulative distribution of the observed sea levels at Harstad. NOTE! The data have not been
corrected for any long-term trends.

13



Harstad 1988 - 2005
Residuals (weather effects)

6.2 Residuals (weather effects)
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Figure21 Cumulative distribution of the residuals at Harstad. Example: Approximately 49% of the residuals

(weather effects) arelessor equal O cm.
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7 Hemgg

7.1 Sealeve observations

Standard deviation : 62.3 cm Heimsjg 1928 - 2005
Maximum : 360 cm (Sea level ohservations)
Minimum : -43 cm sz 2o
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Figure 22 Freguency distribution of the observed sea levels at Heimsj@. Example: 0 cm above Chart Datum
(CD) istheinterval from—-5cmtoo 5¢cm, i.e. <-5,5]. 0.1234% of the sea level observations appearsin this
interval. NOTE! The data have not been corrected for any long-term trends.

Heimsjg 1928-2005. Sea level observations.
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Figure 23 Cumulative distribution of the observed sea levels at Heimsjg. NOTE! The data have not been
corrected for any long-term trends.
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7.2 Residuals (weather effects)

Heimsjg 1990 - 2006
Residuals (weather effects)
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Figure24 Frequency distribution of the residuals at Heimsjg. Example: 0 cmisthe interval from—-5cm too
24.9378% of the residuals (weather effects) appearsin thisinterval.

5cm, i.e. <-5,5].

Heimsjg 1990-2005. Residuals (weather effects)
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Figure25 Cumulative distribution of the residuals at Heimg@. Example: Approximately 55% of the residuals

(weather effects) arelessor equal O cm.
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8 Helgeroa

8.1 Sealeve observations

Helgeroa 1965 - 2005 (Sea level observations)
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Figure 26 Frequency distribution of the observed sea levels at Helgeroa. Example: 0 cm above Chart Datum
(CD) istheinterval from—-5cmtoo 5¢cm, i.e. <-5,5]. 0.8212% of the sea level observations appearsin this
interval. NOTE! The data have not been corrected for any long-term trends.

Helgeroa 1965-2005. Sea level observations.
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Figure 27 Cumulative distribution of the observed sea levels at Helgeroa. NOTE! The data have not been
corrected for any long-term trends.
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8.2 Residuals (weather effects)

Helgeroa 1987 - 2005
Residuals (weather effects)
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Figure 28 Frequency distribution of the residuals at Helgeroa. Example: 0 cmisthe interval from—-5cm too

5cm, i.e. <-5,5]. 24.4498% of the residuals (weather effects) appearsin thisinterval.

s (weather effects)

Helgeroa 1987-2005. Residual
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Figure29 Cumulative distribution of the residuals at Helgeroa. Example: Approximately 53% of the residuals

(weather effects) arelessor equal O cm.
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9 Honningsvag

9.1 Sealevel observations

Standard deviation : 68.4 cm Honningsvag 1970 - 2005 {Sea level observations)
Maximum : 369 cm
Minimum : -39 cm
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Figure 30 Frequency distribution of the observed sea levels at Honningsvag. Example: 0 cm above Chart
Datum (CD) isthe interval from-5cmtoo 5¢cm, i.e. <-5,5]. 0.0953% of the sea level observations appearsin
thisinterval. NOTE! The data have not been corrected for any long-term trends.

Honningsvag 1970-2005. Sea level observations.
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Figure 31 Cumulative distribution of the observed sea levels at Honningsvag. NOTE! The data have not been
corrected for any long-term trends.
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9.2 Residuals (weather effects)

Honningsvag 1988 - 2005
Residuals (weather effects)
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Example: 0 cmistheinterval from-5cm

Svag.

too 5¢cm, i.e. <-5,5]. 29.4867% of the residuals (weather effects) appearsin thisinterval.

Figure 32 Freguency distribution of the residuals at Honning
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Figure 33 Cumulative distribution of the residuals at Honningsvag. Example: Approximately 48% of the

residuals (weather effects) are less or equal O cm.
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10 Kabelvag

10.1 Sea level observations

Standard deviation : 74.9 cm Kabelvag 1988 - 2005

Maximum : 422 cm (1949) (Sea level observations)
Minimum : - 43 cm (1980) S
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Figure 34 Frequency distribution of the observed sea levels at Kabelvag. Example: 0 cm above Chart Datum
(CD) istheinterval from—-5cmtoo 5¢cm, i.e. <-5,5]. 0.1104% of the sea level observations appearsin this
interval. NOTE! The data have not been corrected for any long-term trends.

Kabelvag 1988-2005. Sea level observations.
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Figure 35 Cumulative distribution of the observed sea levels at Kabelvag. NOTE! The data have not been
corrected for any long-term trends.
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10.2 Residuals (weather effects)

Kabelvag 1988 - 2005
Residuals (weather effects)
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Figure 36 Frequency distribution of the residuals at Kabelvag. Example: 0 cmisthe interval from—5cm too

5cm, i.e. <-5,5]. 24.2619% of the residuals (weather effects) appearsin thisinterval.

Kabelvag 1988-2005. Residuals (weather effects)
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Figure 37 Cumulative distribution of the residuals at Kabelvag. Example: Approximately 58% of the residuals

(weather effects) arelessor equal O cm.
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11.1 Sealeve observations

11 Kristiansund
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Figure 39 Cumulative distribution of the observed sea levels at Kristiansund. NOTE! The data have not been
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11.2 Residuals (weather effects)

Kristiansund 1986 - 2006
Residuals (weather effects)
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Figure 40 Frequency distribution of the residuals at Kristiansund. Example: 0 cmisthe interval from —5cm too

5cm, i.e. <-5,5]. 25.0806% of the residuals (weather effects) appearsin thisinterval.

(weather effects)

Kristiansund 1986-2005. Residuals
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Figure41 Cumulative distribution of the residuals at Kristiansund. Example: Approximately 52% of the

residuals (weather effects) are lessor equal O cm.
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12 Malgy

12.1 Sea level observations

479 cm

Standard deviation :

Malgy 1943 - 2005 (Sea level observations)

Maximum : 282 cm
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Figure 42 Frequency distribution of the observed sea levels at Malgy. Example: 0 cm above Chart Datum (CD)

istheinterval from-5cmtoo 5cm, i.e. <-5,

5]. 0.2409% of the sea level observations appearsin thisinterval.

NOTE! The data have not been corrected for any long-term trends.

lgy 1943-2005. Sea level observations.
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Figure 43 Cumulative distribution of the observed sea levels at Malgy. NOTE! The data have not been

corrected for any long-term trends.
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Malgy 1986 - 2005
Residuals (weather effects)

12.2 Residuals (weather effects)
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Figure 45 Cumulative distribution of the residuals at Malgy. Example: Approximately 50% of the residuals

(weather effects) arelessor equal O cm.
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13 Narvik

13.1 Sea level observations

Standard deviation : 79.9 cm Narvik 1931 - 2005

Manimum:: 437 cim (Sea level observations)
Minimum : -30 cm
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Figure 46 Fregquency distribution of the observed sea levels at Narvik. Example: 0 cm above Chart Datum
(CD) istheinterval from—-5cmtoo 5¢cm, i.e. <-5,5]. 0.0514% of the sea level observations appearsin this
interval. NOTE! The data have not been corrected for any long-term trends.

Narvik 1931-2005. Sea level observations.
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Figure 47 Cumulative distribution of the observed sea levels at Narvik. NOTE! The data have not been
corrected for any long-term trends.
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13.2 Residuals (weather effects)

Narvik 1989 - 2005
Residuals (weather effects)
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Figure48 Frequency distribution of the residuals at Narvik. Example: 0 cmisthe interval from—-5cm too 5cm,

i.e. <-55]. 24.6169% of the residuals (weather effects) appearsin thisinterval.
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Figure49 Cumulative distribution of the residuals at Narvik. Example: Approximately 54% of the residuals

(weather effects) arelessor equal O cm.
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14 Ny-Alesund
14.1 Sea level observations

Standard deviation : 38.2 cm Ny-ﬁlesund 1976 - 2005
Maximum : 217 cm (Sea level observations)
Minimum : -24 cm
_ 2 o8 o
e )
[ [

Frequency distribution (%}
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¢m above Chart Datum (CD)

Horwegian Hydrographic Sernvice

Figure 50 Frequency distribution of the observed sea levels at Ny-Alesund. Example: 0 cm above Chart Datum
(CD) istheinterval from—-5cmtoo 5¢cm, i.e. <-5,5]. 0.3982% of the sea level observations appearsin this
interval. NOTE! The data have not been corrected for any long-term trends.

Ny-Alesund 1976-2005. Sea level observations.
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Figure51 Cumulative distribution of the observed sea levels at Ny-Alesund. NOTE! The data have not been
corrected for any long-term trends.

29



Ny-Alesund 1992 - 2005
Residuals (weather effects)

14.2 Residuals (weather effects)
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Figure 53 Cumulative distribution of the residuals at Ny-Alesund. Example: Approximately 68% of the

residuals (weather effects) are less or equal O cm.
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15 Oscarshorg

15.1 Sea level observations

Oscarsborg 1953 - 2005 (Sea level observations)

Standard deviation : 25.7 ¢cm

Maximum : 236 ¢cm
Minimum : -56 cm
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Figure 54 Frequency distribution of the observed sea levels at Oscarsborg. Example: 0 cm above Chart Datum
(CD) istheinterval from—-5cmtoo 5¢cm, i.e. <-5,5]. 0.3898% of the sea level observations appearsin this
interval. NOTE! The data have not been corrected for any long-term trends.

Oscarsborg 1953-2005. Sea level observations.
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Figure55 Cumulative distribution of the observed sea levels at Oscarsborg. NOTE! The data have not been
corrected for any long-term trends.
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15.2 Residuals (weather effects)

Note! Maximum and minimum residuals are based only on sealevel data after the installation of the

digital tide gauge in Oscarsborg in 1990.

Theresidual was 159 cm during the storm surge 16 October 1987.
Oscarsborg 1990 - 2005

Residuals (weather effects)

Standard deviation : 21.6 cm
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Figure56 Freguency distribution of the residuals at Oscarsborg. Example: 0 cmisthe interval from —5cm too
5cm, i.e. <-5,5]. 19.0693% of the residuals (weather effects) appearsin thisinterval.

Oscarsborg 1990-2005. Residuals (weather effects)
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Figure 57 Cumulative distribution of the residuals at Oscarsborg. Example: Approximately 60% of the
residuals (weather effects) are lessor equal O cm.
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16 Odo

16.1 Sea level observations

Oslo 1914 - 2005 {(Sea level observations)
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Figure 58 Frequency distribution of the observed sea levels at Odlo. Example: 0 cm above Chart Datum (CD)
istheinterval from-5cmtoo 5¢cm, i.e. <-5,5]. 0.2119% of the sea level observations appearsin thisinterval.
NOTE! The data have not been corrected for any long-term trends.

Oslo 1914-2005. Sea level observations.
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Figure59 Cumulative distribution of the observed sea levels at Oslo. NOTE! The data have not been
corrected for any long-term trends.
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16.2 Residuals (weather effects)

Note! Maximum and minimum residuals are based only on sealevel data after the installation of the
digital tide gauge in Oslo in 1991.

Theresidual was 185 cm during the storm surge 4 December 1914.

Theresidual was 176 cm during the storm surge 16 October 1987.

Oslo 1991 - 2005
Residuals (weather effects)
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Figure 60 Frequency distribution of the residuals at Oslo. Example: 0 cmisthe interval from—5cm too 5cm,
i.e. <-55]. 18.7582% of the residuals (weather effects) appearsin thisinterval.

Oslo 1991-2005. Residuals (weather effects)
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Figure 61 Cumulative distribution of the residuals at Oslo. Example: Approximately 59% of the residuals
(weather effects) arelessor equal O cm.
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17 Rervik

17.1 Sea level observations

Standard deviation : 63.4 cm

Rervik 1969 - 2005

Maximum : 423 cm {Sea level observations)

Minimum : -33 cm
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Figure62 Frequency distribution of the observed sea levels at Rervik. Example: 0 cm above Chart Datum (CD)
istheinterval from-5cmtoo 5cm, i.e. <-5,5]. 0.1240% of the sea level observations appearsin thisinterval.
NOTE! The data have not been corrected for any long-term trends.

Rarvik 1969-2005. Sea level observations.
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Figure63 Cumulative distribution of the observed sea levels at Rervik. NOTE! The data have not been

corrected for any long-term trends.
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17.2 Residuals (weather effects)

Rgrvik 1988 - 2005
Residuals (weather effects)
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Figure64 Frequency distribution of the residuals at Rarvik. Example: 0 cmisthe interval from—5cm too 5¢cm,

i.e. <-55]. 24.8191% of the residuals (weather effects) appearsin thisinterval.

Rarvik 1988-2005. Residuals (weather effects)
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Figure65 Cumulative distribution of the residuals at Rervik. Example: Approximately 55% of the residuals

(weather effects) arelessor equal O cm.
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18 Stavanger

18.1 Sea level observations

Stavanger 1919 - 2005 (Sea level observations)
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Figure 66 Frequency distribution of the observed sea levels at Savanger. Example: 0 cm above Chart Datum
(CD) istheinterval from—-5cmtoo 5¢cm, i.e. <-5,5]. 0.0670% of the sea level observations appearsin this

interval. NOTE! The data have not been corrected for any long-term trends.
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Figure 67 Cumulative distribution of the observed sea levels at Savanger. NOTE! The data have not been

corrected for any long-term trends.
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18.2 Residuals (weather effects)

Stavanger 1987 - 2005
Residuals (weather effects)
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Figure 68 Frequency distribution of the residuals at Savanger. Example: 0 cmisthe interval from—5cm too

5cm, i.e. <-5,5]. 28.5203% of the residuals (weather effects) appearsin thisinterval.

Stavanger 1987-2005. Residuals (weather effects)
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Figure 69 Cumulative distribution of the residuals at Stavanger. Example: Approximately 47% of the residuals

(weather effects) arelessor equal O cm.
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19 Tregde

19.1 Sea level observations

5]. 0.3730% of the sea level observations appearsin this

5

Figure 70 Freguency distribution of the observed sea levels at Tregde. Example: 0 cm above Chart Datum

(CD) istheinterval from—-5cmtoo 5cm, i.e. <
interval. NOTE! The data have not been corrected for any long-term trends.

Tregde 1927-2005. Sea level observations.
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Figure 71 Cumulative distribution of the observed sea levels at Tregde. NOTE! The data have not been

corrected for any long-term trends.
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19.2 Residuals (weather effects)

Figure 72 Freguency distribution of the residuals at Tregde. Example: O cmisthe interval from —5cm too 5cm,

i.e. <-5,5]. 30.7643% of the residuals (weather effects) appearsin thisinterval.

Tregde 1987-2005. Residuals (weather effects)
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Figure 73 Cumulative distribution of the residuals at Tregde. Example: Approximately 49% of the residuals

(weather effects) arelessor equal O cm.
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20 Tromsg

20.1 Sea level observations

Figure 74 Frequency distribution of the observed sea levels at Tromsg. Example: 0 cm above Chart Datum
(CD) istheinterval from—-5cmtoo 5¢cm, i.e. <-5,5]. 0.0863% of the sea level observations appearsin this
interval. NOTE! The data have not been corrected for any long-term trends.

Tromsg 1986-2005. Sea level observations.
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Figure 75 Cumulative distribution of the observed sea levels at Tromsg. NOTE! The data have not been
corrected for any long-term trends.
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20.2 Residuals (weather effects)

£

Q

Yo}

o

@]

=

e

Q

%

e

o T T T T T T T T T

= £ ” ” ” ” ” ” ” Lo

W L O 1l _bt___a1____1_0Q

B _[o s

= R R S

m ..m EEE I I I I I I I o

s 3le L e

= o

cS o | E | ” ” ” ” ” ” ” —

°B e O S S O S PO S

© € m W | | | | | | | | | mu

D o | | | | | | | | | o

=0 ..nw. | | | | | | | | [t

p..hl O \\\\,\\\\,\\\\4\\\J\\\\,\\\\J\\\\,\\\\\,\\\\,\wd

5= 2 e -

_um b "‘4,""71#11”‘1#11”11,Tll,ll”lW

mp SN e 8S
o 5 [ [ | [ | [ o T D

S ® = | | | | | | o O

F® = N U R =

=0 2] | | | | | | I [ =

wm (O] | | | | | | | [ m

5 N

25 o) | | | | | | | |

g2 8L . T ~_ . ELl .

o % o | | | | | e

s2 §| o~ =]

) o ” ” ” ” ” ” ,

OM o)) | | | | | |

53 A

..Ww [ | | | | | | | |

3= o Lo LN

2 9 T | T | T r A |

55 E A

m.m m L . 1 ___L___ 0 ___L___J________d

| | | | | | | | |

o5 Tl

>S9 | ” H ” H ” L !

mn | | | | | | | | |

N g7 3 ° 8 8 % 8 8 8 °

© m =

~ 0

oy (%) uonnguisip aAeNWND

D> .

2 ¢

| W

10 20 30 40 50 60 70 80 90 100

0

cm

Figure 77 Cumulative distribution of the residuals at Tromsg. Example: Approximately 50% of the residuals

(weather effects) arelessor equal O cm.
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21 Trondhaeim

21.1 Sea level observations

Figure 78 Frequency distribution of the observed sea levels at Trondheim. Example: 0 cm above Chart Datum
(CD) istheinterval from—-5cmtoo 5¢cm, i.e. <-5,5]. 0.2125% of the sea level observations appearsin this
interval. NOTE! The data have not been corrected for any long-term trends.

Trondheim 1990-2005. Sea level observations.
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Figure 79 Cumulative distribution of the observed sea levels at Trondheim. NOTE! The data have not been
corrected for any long-term trends.
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(weather effects)

Figure 80 Frequency distribution of the residuals at Trondheim. Example: 0 cmis the interval from—-5cm too
Trondheim 1989-2005. Residuals

5cm, i.e. <-5,5]. 22.2766% of the residuals (weather effects) appearsin thisinterval.
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Figure81 Cumulative distribution of the residuals at Trondheim. Example: Approximately 69% of the
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residuals (weather effects) are lessor equal O cm.
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22 Vardg

22.1 Sea level observations

Figure 82 Frequency distribution of the observed sea levels at Varda. Example: 0 cm above Chart Datum (CD)
istheinterval from-5cmtoo 5¢cm, i.e. <-5,5]. 0.0674% of the sea level observations appearsin thisinterval.
NOTE! The data have not been corrected for any long-term trends.

Vardg 1947-2005. Sea level observations.
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Figure 83 Cumulative distribution of the observed sea levelsat Vardg. NOTE! The data have not been
corrected for any long-term trends.
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22.2 Residuals (weather effects)

Figure 84 Frequency distribution of the residuals at Vardg. Example: 0 cmisthe interval from—5cm too 5¢m,

i.e. <-55]. 27.8638% of the residuals (weather effects) appearsin thisinterval.
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Figure 85 Cumulative distribution of the residuals at Vardg. Example: Approximately 51% of the residuals

(weather effects) arelessor equal O cm.
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23 Viker

23.1 Sea level observations

Figure 86 Frequency distribution of the observed sea levels at Viker. Example: 0 cm above Chart Datum (CD)
istheinterval from-5cmtoo 5¢cm, i.e. <-5,5]. 1.0397% of the sea level observations appearsin thisinterval.
NOTE! The data have not been corrected for any long-term trends.

Viker 1990-2005. Sea level observations.
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Figure 87 Cumulative distribution of the observed sea levels at Viker. NOTE! The data have not been
corrected for any long-term trends.
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23.2 Residuals (weather effects)

Figure 88 Frequency distribution of the residuals at Viker. Example: O cmisthe interval from —5cm too 5cm,

i.e. <-55]. 21.2585% of the residuals (weather effects) appearsin thisinterval.

Viker 1990-2005. Residuals (weather effects)
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Figure 89 Cumulative distribution of the residuals at Viker. Example: Approximately 51% of the residuals

(weather effects) arelessor equal O cm.
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24 Alesund

24.1 Sea level observations

Figure 90 Frequency distribution of the observed sea levels at Alesund. Example: 0 cm above Chart Datum
(CD) istheinterval from—-5cmtoo 5¢cm, i.e. <-5,5]. 0.2174% of the sea level observations appearsin this
interval. NOTE! The data have not been corrected for any long-term trends.

Alesund 1961-2005. Sea level observations.

100 L) L L L L L L L) L) L) L L L L

| | | | | | | | | |
! ! ! ! o w ! L Maximum : 305 cm
QO -t
| | | | | | | | | |
| | | | | | | | | |
B ] T T e T o RE A
S S R T T T T
~ | | | | | | | | | |
c TOF - -+ -4 -t A e = - - [ R
o S R TR
- | | | | | | | | | |
S5 eop- -0 [ R B B
=) S R T T T T
S | | | | | | | | | |
+ I I I I I I I I I I
L2 10 S e e e e i
© S R TR
()] | | | | | | | | | |
Zoob S
- I I I I I I I I I I
E | | | | | | | | | |
S g0f bt
g | | | | | Above 1-year return period (261 cm): 0.03 %
O 20}--t-—i-o i AL Above HAT (239 cm): 0.30 %L i - I
! ! ! ! ) | | | | | | | | | | | |
10 Minimum : -38cm 4 | Below Chart Datum (CD) (Ocm): 0.15% |
Y A | | | | | | | | [
| I | | | | | | | | | | | | |
L l l l Norwegian Hydrographic Service

0
-40 -20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
cm above Chart Datum (CD)

Figure91 Cumulative distribution of the observed sea levels at Alesund. NOTE! The data have not been
corrected for any long-term trends.
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(weather effects)

Figure 92 Frequency distribution of the residuals at Alesund. Example: 0 cmis the interval from —5cm too 5cm,
Alesund 1986-2005. Residuals

i.e. <-5,5]. 25.3944% of the residuals (weather effects) appearsin thisinterval.
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Figure 93 Cumulative distribution of the residuals at Alesund. Example: Approximately 49% of the residuals
50

(weather effects) arelessor equal O cm.



