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https://www.smhi.se/kunskapsbanken/oceanografi/matningar-i-havet/oceanografiska-matningar/vattenstandsstationer-1.132796

Co-financed by the European Union
Connecting Europe Facility

Swedish Sea Level network (SHIP)

» Real-time data in BSCD2000 from 60 stations
» 1-minute values with 1 cm accuracy
» Real-time and delayed mode quality control

Swede®

Finland

Estonia |

Latvia ,‘,",

eeeee 1 Lithuania 77

Class|  Upgrade with battery backup 26 stations (22 SMHI, 3 SMA, 1 CTH)
Class Il Upgrade without battery backup 26 stations (23 SMA, 1 SKB, 3 GBG)
Class Il Unchanged, temporary 8 stations (5 SMA, 2 GBG, 1 GU)

Present water level information are shown in Wind- and Water Information ( )


https://viva.sjofartsverket.se/
https://www.smhi.se/kunskapsbanken/oceanografi/matningar-i-havet/oceanografiska-matningar/vattenstandsstationer-1.132796
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Upgrade of the Swedish Sea Level network 2017-2019

Y

One common and harmonised Swedish Sea Level network

A\

Upgrade and modernize 53 stations in the new network, two new sensors at
all stations

Sea level data of better accuracy, continuous time series
Open and faster access to quality controlled real-time and archive data
All stations connected to the land survey datum (RH 2000/BSCD2000)

Partly financed by the EU-project FAMOS Odin. Leads to that the objectives
of the FAMOS Odin is achieved: safer and more cost effective shipping routes
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Measurements with radar sensors in a cold climate
test-site established in a pilot project 2016

» Ice-free surface is needed to measure with radar sensors
» High accuracy and no long-term sensor drift is an advantage
with the sensor type Varmkabel Syrafast ror 50 mm
» No parts into the water (avoid bio-fouling on the sensor)
» The SHIP project has developed a measurement concept N ok
to avoid ice and condensation =

» Measurement in a 50 mm tube /|
» Insulated and a heating cable around the 50 mm tube and  ,.c0rs0mm ( |

~~
. /
a 80 mm tube outside T \!\/




Test site Holmsund, The Quark, Northern Sweden

February 2017, without heating
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» Insulated and a heating cable
around the 50 mm tube and

a 80 mm tube outside

» Temperature monitoring inside and

outside the tubes




Before and after the upgrade

Station Kalix-Karlsborg (SMA) Pos: N65,8 E23,3
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Super mareograph at Onsala
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Co-location of CGPS systems at mareographs

Kalix
Furuégrund
Ratan
Skagsudde

Spikarna (Draghallan)
Forsmark (Bjorn)

Stockholm (Nedre Stockholm)
Landsort Norra (Landsort)

Marviken
Visby

Olands norra udde

Oskarshamn

Kungsholmsfort
Simrishamn (Ystad)

Skanor (Ystad)

Klagshamn (Malmo)

Barseback
Viken

Ringhals (Varberg)
Onsala (Varberg)
Goteborg-Torshamnen (Ringon-Klippan)

Stenungsund
Smaogen
Kungsvik

A complete stations (EUREF reference stations with antennas placed on solid bedrock)

Latitude

65241'49" N
642 54'57" N
63259'10" N
63211'26" N
62221'48" N
602 24'31" N
59219'27" N
58246'08" N
58233"13"N
57238'21"N
57221'58" N
57216'30" N
562 06' 19" N
55233'27"N
552 25'00" N
55231'20" N
55245'23" N
562 08'32" N
572 14'59" N
57223'31" N
57241'05" N
58205'36" N
58221'13" N
58259'48" N

Longitude

23205'46"E
21213'50"E
20253'42"E
192 00'45" E
172 31'52"E
18212'39"E
18204'54" E
17251'32"E
162 50' 14" E
18217'04" E
172 05' 50" E
162 28'41"E
152 35'22"E
142 21'28"E
12249'46" E
12253'37"E
12254"12"E
12234"45" E
12206'45" E
11255'09" E
11247'26" E
11249'57" E
11213'04" E
11207'38"E

B simplified stations (mounted on buildings)

Data
available
from
1974
1916
1891
1982
1968 (1897)
1975 (1891)
1889 (1774)
2004 (1886)
1964
1916
1851
1960
1886
1982 (1886)
1992 (1886)
1929 (1924)
1937
1976
1967 (1886)
2013 (1886)
1967 (1887)
1962
1910
1976

Installation | Distance

and type of
CGPS

No
1993A
2006A

No

No

No

1992A/B

No

No
1993A
20048

No
2004A

No
2002B

No
2002B

No
1991A
1991A
2004B

No
2002A
2005B

9.5
0.1

15.3/3.4

5.2
13.5

0.1

1.8

5.9
19.7
0.1
12.8
0.05
7.4

Installation
of

No
1992
2007

No

No

No

No

No

No
2004

No

No

No

No

No

No

No

No
1993
1993
1976

No
2004

No



Glacial Isostatic Adjustment (GIA)

Levelled land-uplift rates

75: 1% mm/year_

o Nr Time serie Start year Rate (cm/year)
9 1 Furudgrund 1916 0.945
° 2 Ratan 1891 0.952
6 3 Draghallan/Spikarna 1897 0.892
. 4 Bjorn/Forsmark 1891 0.677
3 5 Stockholm 1889 0.536
f 6 Landsort 1886 0.460
° 7 Visby 1916 0.290
—2 8 Olands norra udde 1851 0.268
:j 9 Kungsholmsfort 1886 0.133
-5 10 Ystad/Skanor 1886 0.077
o 11 Malmé/Klagshamn 1924 0.084
& : 12 Varberg/Ringhals 1886 0.252
s o oy s BN 13 Goteborg 1887 0.289
14 Smobgen 1910 0.340

(NKG2016LU_LEV, rates relative to the geoid)



Sealevel (cm)
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Stockholm
"World’s longest sealevel record”

Sealevel Stockholm
Baltic Sea Chart Datum 2000
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Climate changes in Swedish sealevel data

m' Sea level rise 1886 - 2017

35

1.7 mm/year

sealevel (cm)

1 | | | 1
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Analysis of 14 Swedish sealevel records since 1886

Sealevel corrected for the levelled land-uplift (glacial isostatic adjustment)


https://www.smhi.se/klimat/klimatet-da-och-nu/klimatindikatorer/havsniva

Schematic data flow

Raw data

ViVA
(App, Web)

SMHI
(presentations)

~ /

QC1

RT-data
(update once/min)

SMHl.se SMA
(open data) (surveys etc.)

N

Archive-data
(raw data+delayed mode data)

ViVa DB

MQC




International data exchange

Programme Data host Frequency Resolution Media Notes
NOC Yearly Month Mail All stations (27 SMHI, 32 SMA)
VLIZ Hourly HiRes* FTP GLOSS stations (3 SMHI)

/ SMHI Hourly Hour FTP All stations (27 SMHI, 32 SMA)

IFREMER Daily Hour FTP All stations (27 SMHI, 32 SMA)
SMHI Daily Hour FTP All stations (27 SMHI, 32 SMA)
SMHI Yearly Hour FTP SMHI stations (27 SMHI)
SMA Every minute HiRes* wWww All stations (27 SMHI, 32 SMA)
SMHI Hourly Hour WWW All stations (27 SMHI, 32 SMA)
DMI Hourly Hour WWW All stations (27 SMHI, 32 SMA)

bl -0 52 obsenctioner All oceanographic data are

Parameter

e N d freely available:
[Fovsvatensng ] open and Treely avallable:

Sealevel related to the national height
system RH2000/BSCD2000



https://www.smhi.se/klimatdata/oceanografi/ladda-ner-oceanografiska-observationer/#param=sealevelMinutes,stations=all
http://www.smhi.se/klimatdata/Oppna-data
https://www.psmsl.org/
http://www.gloss-sealevel.org/
http://www.boos.org/
http://noos.bsh.de/
http://marine.copernicus.eu/
http://emodnet-physics.eu/
http://www.seadatanet.org/
http://vivadisplay.sjofartsverket.se/#station=
http://www.smhi.se/
http://www.boos.org/

Baltic Sea Chart Datum 2000 (BSCD2000)

> Justification:

The Baltic Sea is an international shallow, non-tidal area in the
northern part of Europe with dense traffic. IHO BSHC has approved
the name and the adoption of the Baltic Sea Chart Datum 2000.

» Definition:

The datum refers to each Baltic country’s realization of the European
Vertical Reference System (EVRS) with land-uplift epoch 2000,

which is connected to the Normaal Amsterdams Peil (NAP).

> Height systems used as national realization of BSCD2000 (EVRS-based):

Sweden RH2000 Denmark DVR90
Germany DHHN2016? Poland PL-EVRF2007-NH
Lithuania LASO7 Latvia LAS2000,5
Estonia  EH2000 Finland  N2000

» Chart datum name to be shown in paper charts:

Mean Sea Level (Baltic Sea Chart Datum 200(Qnational realization name)
or

Mean Sea Level (Baltic Sea Chart Datum 2000)
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Sweden will change reference datum

Swedish Maritime Administration (SMA) and
Swedish Meteorological and Hydrological

Institute (SMHI) will present sea level data
relative BSCD2000 from 3rd June 2019



SMHI oceanographic warning and forecasting service

» An ongoing transition to BSCD2000 (RH 2000) at SMHI
-> forecasts, warnings and information about current
sea level will be issued in BSCD2000

» Warning levels have been adjusted from MSL to
BSCD2000

» 2019-06-03: Warnings for high and low sea level will
be issued in BSCD2000

HIGH SEA LEVEL

LOW SEA LEVEL

class1  class2  closs1  class2
Bay of Bothnia 90 130 -0
The Guark 70 100 —90
Mothemn Sea of Bothnia 70 100 90
Southem Sea of Bethnia| 70 100 -90
sea of Aland 75 10 -80
Methem Balic 75 1o -B0
Caniral Baltic 75 1o -BO
Southem Baltic 90 130 -80
South-westem Baltic - =50 -0
Bay of Bothnia
The Belts - -50 -0
The Sound 90 130 =50 -0
Kattegat 80 120 -90 \
skagarrak 80 120 -90 The ’

\S kagerrak .

Katregat

~

—

Baltic

Pa
~. The
TheBelis o

~South-
western

Morthern Sea
of Bothnia

Southern Sea
of Bothnia

Sea of
Aland

Morthern |
Baltic -

|

Central
Baltic

Southern
Baliic



New info sheet about the transition to BSCD2000 as the new
reference level for sea level, nautical charts and warnings

ahy aby
sIOFARTSVERKET SIVIHI i"é’Ea".ﬁE‘r"é‘fiﬁgWE SMHI

& A4
Rikets hojdsystem 2000] Baltic-Sea Chart Datum 2000" s -
: 7 National height system 2000| Baltic Sea Chart-Datum 2(_)"00

. o als * i ; s
Ny referensniva for New reference system for

vattenstand, sjokort, sea level, nautical charts

och varningar and warnings



http://www.bshc.pro/media/documents/CDWG/Infoblad_RH2000_english.pdf
http://www.bshc.pro/media/documents/CDWG/Infoblad_RH2000_svenska.pdf
https://www.bshc.pro/wp-content/uploads/Infoblad_RH2000_svenska.pdf
https://www.bshc.pro/wp-content/uploads/Infoblad_RH2000_english.pdf

New Sealevel service from SMHI

Kalix-Storén

SMHI:s matstation

Valj tidsspann: Fler dygn Nartid S:{ Spara som favorit

Diagram Tabell

Vattenstand (em i RH 2000)

110~ Idag kl. 02.45
55
0
-554
-110-
03/04 05/04 06/04 08/04 09/04
21:00 09:00 21:00 09:00 21:00

Observation Kort prognos Lang prognos Arets berdknade medelvattenstand



A uniform reference system from land to sea

Sea level station

S F—— Foundation level,
-mcﬂﬂ. K e.g. 3,5 min RH 2000
2 Land survey benchmark
i for RH 2000
% : (PN, e I £ Instrument reference point is set
> : Current Mean sea level (example) against land survey benchmark
Q! sea level e -~
o 0J<t Tide gauge zero (RH 2000)
c
= -+ Stilling well
O 1
> -1
&
Charted depth Inlet pipe -2
when referring | | Water | Under keel — -
to RH 2000 depth |clearance
L e S mHI

Illustration Veronica Warn SMHI



Baltic Operational Oceanographic System (BOOS)

BOOS Data Portal

ocean
oo,

a>=°¢ E%“
3

ftp.boos.org

@ 10 Fixed platforms

@ 250 Tide gauges Sweden

O 10 Moored buoys

. 20 Ferrybox-lines

B >1000 Monitoring stations


http://www.boos.org/boos-stations

» 133 sea level stations/records, 64 sea level stations are still active (2019)

Swedish Sealevel observations 1774-2019

> First observations started in Stockholm 1774

» Approx. 4700 years of observations

igitalized (~94%)
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High resalution values [hourly values, 10 minutes mean values and hourly maximum and minimum value

Non-digitalized paper charts/sheets (hourly to daily resclution)
High reselution values (1 minute mean valu 57.8380

Daily values [one record every day)
Hourly values (value every whole hour)


https://www.bshc.pro/wp-content/uploads/Availability_Sealevels_Sweden.pdf
http://www.bshc.pro/media/documents/CDWG/Availability_Sealevels_Sweden.pdf

Pheonomena in Swedish sealevel observations

”Sea jump” (Meteo-tsunami) 11-12 July 1959

Meteo-tsunami Ystad 11-12 July 1959

Disturbance lasted about: 6 hours
Largest difference between high and low: 132 cm

Time between two highs or lows (period): 10 minutes


https://www.smhi.se/kunskapsbanken/oceanografi/matningar-i-havet/oceanografiska-matningar/vattenstandsstationer-1.132796

Thank you!

Thomas.Hammarklint@sjofartsverket.se
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