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Swedish Sea Level Network
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➢ Real-time data in RH 2000/BSCD2000 from 60 stations
➢ 1-minute values with 1 cm accuracy
➢ Real-time and delayed mode quality control

Class I Upgrade with battery backup 27 stations (23 SMHI, 3 SMA, 1 CTH)
Class II Upgrade without battery backup 27 stations (23 SMA, 3 GBG, 1 SKB)
Class III Unchanged, temporary 6 stations (6 SMA)

Present water level information are shown in Wind- and Water Information (ViVa)
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➢ One common and harmonised Swedish Sea Level network
➢ 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

Upgrade of the Swedish Sea Level network 2017-2019 
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Swedish Sea Level observations 1774-2022

➢ First observations started in Stockholm 1774
➢ 140 sea level stations/records, 60 stations are still active (2022)
➢ >4900 years of observations, >4500 years of data are digitalized (92%)
➢ >2100 years from continued stations, 100% digitalized

High-Resolution data (1-15 minutes)
Hourly values
Daily values
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Land-uplift

Levelled land-uplift rates

Nr Time serie Start year Rate (cm/year)

1 Furuögrund 1916 0.945

2 Ratan 1891 0.952

3 Draghällan/Spikarna 1897 0.892

4 Björn/Forsmark 1891 0.677

5 Stockholm 1889 0.536

6 Landsort 1886 0.460

7 Visby 1916 0.290

8 Ölands norra udde 1851 0.268

9 Kungsholmsfort 1886 0.133

10 Ystad/Skanör 1886 0.077

11 Malmö/Klagshamn 1924 0.084

12 Varberg/Ringhals 1886 0.252

13 Göteborg 1887 0.289

14 Smögen 1910 0.340

(NKG2016LU_lev, rates relative to the geoid)
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A complete stations (EUREF reference stations with antennas placed on solid bedrock)
B simplified stations (mounted on buildings)

Co-location of GNSS at mareographs

Station Latitude Longitude
Data available

from
Installation and 

type of CGPS
Distance

CGPS (km)
Installation 

of AG

Kalix 65.697056 23.096014 1974 No - No

Furuögrund 64.915639 21.230675 1916 1993A 9.5 1992

Ratan 63.986042 20.894989 1891 2006A 0.1 2007

Skagsudde2 (Skagsudde) 63.190519 19.012345 1982 No - No

Spikarna (Draghällan) 62.363333 17.531111 1968 (1897) No - No

Forsmark (Björn) 60.408500 18.210850 1975 (1891) No - No

Stockholm (Nedre Stockholm) 59.324200 18.081700 1889 (1774) 1992A/B 15.3/3.4 No

Landsort Norra (Landsort) 58.768653 17.858872 2004 (1886) No - No

Arkö (Marviken) 58.483147 16.963647 1964 No - No

Visby 57.639242 18.284503 1916 1993A 5.2 2004

Ölands norra udde 57.366278 17.097228 1851 2004B 13.5 No

Oskarshamn 57.271569 16.479922 1960 No - No

Kungsholmsfort 56.105194 15.589278 1886 2004A 0.1 No

Simrishamn (Ystad) 55.557611 14.357722 1982 (1886) No - No

Skanör (Ystad) 55.416789 12.829633 1992 (1886) 2002B 1.8 No

Klagshamn (Malmö) 55.522300 12.893628 1929 (1924) No - No

Barsebäck 55.756400 12.903410 1937 2002B 5.9 No

Viken 56.142142 12.579267 1976 No - No

Ringhals (Varberg) 57.249756 12.112531 1967 (1886) 1991A 19.7 1993

Onsala (Varberg) 57.391944 11.918889 2013 (1886) 1991A 0.1 1993

Göteborg-Krossholmen (Ringön-Klippan-Torshamnen) 57.691283 11.771256 1967 (1887) 2004B 12.8 1976

Stenungsund 58.088461 11.820221 1962 No - No

Smögen 58.353619 11.217850 1910 2002A 0.05 2004

Kungsvik 58.996583 11.127250 1976 2005B 7.4 No
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In 2015, a new mareograph was installed at Råö on the Onsala peninsula, just south of Göteborg. 
This has been done in close cooperation between SMHI and Chalmers in Göteborg. The station will 
be located close to a continuous GPS station (A-type), which is operated by Chalmers/SWEPOS. 
Close to the mareograph, there is also a GNSS-reflectometer measuring sea level, installed in 2010.
The station is delivering high-resolution (1-minute) values of sea level. A very precise levelling of the 
station has been performed and the station is very well connected to the Swedish land survey 
datum RH 2000 or BSCD2000, as for the rest of the locations. The mareograph has been a part of 
the Swedish Sea Level network since 2015.

The Onsala mareograph, installed in 2015. An upward- and downward looking GNSS-reflectometer.

Onsala mareograph
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The Göteborg-Krossholmen mareograph, installed in 2021.

Göteborg-Krossholmen mareograph

In 2021, a new mareograph was installed at Krossholmen in Göteborg. The station is now delivering 
high-resolution (1-minute) values of sea level. A very precise levelling of the station has been 
performed and the station is very well connected to the Swedish land survey datum RH 2000 and 
BSCD2000 as for the rest of the locations. The mareograph is now a part of the Swedish Sea Level 
network since May 2021 and will replace Göteborg-Torshamnen as the Swedish contribution to the 
GLOSS Core Network. Soon also a Continuous GPS station will be installed nearby, which will be 
operated by SWEPOS.

The mareograph is now a part of the Swedish Sea Level network since May 2021.
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Stockholm-Skeppsholmen mareograph

In 1889 the Nautical-Meteorological Bureau, a predecessor of SMHI, established a 
continuously recording sea level station (mareograph) in the bedrock on the island 
Skeppsholmen, located close to the sluice. This mareograph has since then recorded the 
Stockholm sea level. The sea level series in Stockholm constitutes the longest sea level 
record in the world. In 2019, a new measuring chamber and two radar gauges were installed 
near the old mareograph, which is the new technology for measuring sea level at the site.
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Co-location of sea level stations and GNSS in Sweden

Havspegeln i Smögen
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Stockholm
”World’s longest sealevel record”
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Sea level rise

Observed sea level change in Stockholm since 1889

Sea level corrected for the land-uplift (glacial isostatic adjustment)

The black line shows the gauss-filtered (smoothed) average
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Baltic Sea Chart Datum 2000 (BSCD2000)

➢ 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).

➢ 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 (specification).

➢ Height systems used as national realization of BSCD2000 (EVRS-based):
Sweden RH2000 Denmark DVR90 Germany DHHN2016
Poland PL-EVRF2007-NH Lithuania LAS07 Latvia LAS2000,5
Estonia EH2000 Finland N2000 Norway NN2000

➢ Chart datum name to be shown in paper charts:
Mean Sea Level (Baltic Sea Chart Datum 2000national realization name) 
or
Mean Sea Level (Baltic Sea Chart Datum 2000)
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Mean sea level

Calculated mean sea level for the years 2023, 2050 and 2100. * incl. a predicted sea level
rise, +1 m over the years 2020-2100 (IPCC 8,5) and correction for the leveled land-uplift. 
Mean sea level relative BSCD2000
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SMA and SMHI presents sea
level data relative BSCD2000 

since 3rd June 2019

New reference level in Sweden
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SMHI oceanographic warning and forecasting service

➢ A transition to BSCD2000 (RH 2000) has been
implemented at SMHI, where forecasts, warnings
and current sea level are issued relative BSCD2000. 

➢ A new impact-based and regional adapted warning
system has also been introduced, which includes
yellow, orange and red warning, where red is the 
most serious.
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A uniform reference system from land to sea

Illustration Veronica Wärn SMHI
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New info sheets about the transition to BSCD2000 as the new 
reference level for sea level, nautical charts and warnings

EnglishSvensk

https://www.sjofartsverket.se/
http://www.gloss-sealevel.org/
https://www.bshc.pro/wp-content/uploads/Infoblad_RH2000_english.pdf
https://www.bshc.pro/wp-content/uploads/Infoblad_RH2000_svenska.pdf
https://www.bshc.pro/wp-content/uploads/Infoblad_RH2000_english.pdf
https://www.bshc.pro/wp-content/uploads/Infoblad_RH2000_svenska.pdf


International data exchange

All oceanographic data are
open and freely available:

Open Data Service

Sealevel related to the national 
height system RH 2000/BSCD2000
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Programme Data host Frequency Resolution Media Notes

PSMSL NOC Yearly Month Mail All stations (28 SMHI, 32 SMA)

SLSMF VLIZ Hourly Minute FTP All stations (28 SMHI, 25 SMA)

BOOS/NOOS SMHI Hourly Hour FTP All stations (28 SMHI, 32 SMA)

CMEMS IFREMER Daily Hour FTP All stations (28 SMHI, 32 SMA)

EMODNET SMHI Daily Hour FTP All stations (28 SMHI, 32 SMA)

SEADATANET SMHI Yearly Hour FTP SMHI stations (28 SMHI)

VIVA SMA Every minute Minute Web All stations (28 SMHI, 32 SMA)

www.smhi.se SMHI Hourly Hour Web All stations (28 SMHI, 32 SMA)

www.boos.org DMI Hourly Hour Web SMHI stations (28 SMHI)
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All Networks Status

GLOSS Core network
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IOC-UNESCO_SLMF

50 Swedish Sea Level stations added to the 
IOC Sea Level Station Monitoring Facility
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Phenomena in Swedish Sea Level observations
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Disturbance lasted about: 6 hours
Largest difference between high and low:  132 cm
Time between two highs or lows (period):  10 minutes

”Sea jump” (Meteo-tsunami) Ystad 11-12 July 1959
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Meteo-tsunami Varberg 21st July 2022
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Future Maritime Services S-100
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Thanks!

Thomas Hammarklint

Swedish Maritime Administration (SMA)

Thomas.Hammarklint@sjofartsverket.se
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