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The Swedish Sea Level Network

 Real-time data relative 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 25 stations (21 SMA + 3 GBG + 1 SKB)
Class III Unchanged, temporary 7 stations (6 SMA + 1 SMHI)

https://www.smhi.se/kunskapsbanken/oceanografi/matningar-i-havet/oceanografiska-matningar/vattenstandsstationer-1.132796
https://www.smhi.se/kunskapsbanken/oceanografi/matningar-i-havet/oceanografiska-matningar/vattenstandsstationer-1.132796
https://www.google.com/maps/d/viewer?hl=en&mid=1OEVhr8o0rPW65e996kDTiYZmu8s&ll=57.111344061006605%2C12.23939738901879&z=19


Achievements:

• A national Sea level network has been established
• A joint Swedish Sea level network  between SMHI-SMA
• Unified measurement technique (radar and pressure level sensors)
• Unified quality control both in real-time and delayed mode
• Unified data flow from sensor to archive data base
• More accurate measurement, better quality
• 1 min update of data 24/7
• All stations are connected to the national precision levelling 
network i.e. Baltic Sea Chart Datum 2000 (BSCD2000)

• New chart datum from 2019-06-03



Benefits with an upgraded sea level

network
 Possible to detect fast sea level variations

 A common observation network provide better input for forecasting and warning 
service

 Temperature measurements from the stations provide a better basis in connection with 
icing for shipping and forecasting service

 The data loggers make it possible to supplement with other measurements in 
connection with the tide gauges

 Possible to do remote troubleshooting
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Measurement principle Swedish Sea Level network
 Heated and insulated pipes to avoid ice and condensation

 Instruments leveled and connected to BSCD2000

 The radar is set to level 0, corresponds to the distance to BSCD2000

 To avoid wave measurements we use software damping in the radar sensors 60’s

 A microwave pulse is emitted every 0.5 nanoseconds and reflected back to the sensor. 

This produces 3.6 million pulses per second.

 OTT PLS secondary sensors

Illustration Veronica Wärn SMHI

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


Service and inspections every two years
 Levelling of

 Sea surface

 Benchmarks

 Measuring instruments

 Control

 Data

 Pumping of wells

 Control of echo curves

 Calibration of OTT PLS



Lantmäteriet controls every three years

Class 1 stations
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• Control of stability of benchmarks

• Levelling of benchmarks

• Levelling of measuring instruments

• Levelling of sea surface (2-3 h 

logging using a laser)



Automatic quality controls

https://ioos.noaa.gov/ioos-in-

action/currents/

https://ioos.noaa.gov/ioos-in-action/currents/


Class 1 stations
 Comparison between reference  tape and radar sensors twice a month 

(Observer on site )

 Conversion table to  BSCD2000 in the mareographs

Användar

gruppsmö

te 2018-

08-27

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


Stockholm World’s longest Sea level

serie.
New measuring chamber 2019

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


Station Kalix-Karlsborg (SMA) (Pos: N65,8 E23,3)

After, November 2018Before, May 2018

• Quay side installation

• New data logger

• Radar and pressure level sensor

• Heating cable and insulation to avoid ice

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


Station Landsort Norra (SMHI), Pos: N58,8 E17,9

Before and after reconstruction

• To avoid false echoes, the sensor is mounted in a 50 mm tube
• 2 radar sensors at each station
• Heated house and well
• No heating cable

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


Station Visby (SMHI), Pos: N58,8 E17,9

Before and after reconstruction

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


Comparisons between station types

Klagshamn, stilling well (with inlet pipe)

Barsebäck, Wodden drum

Malmö hamn, quay side installation (open pipes)

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


New Sea level station in Gothenburg

 A new Sea level station in Gothenburg is planned

 Will replace the one we have in Torshamnen (GLOSS-station)

 Contract procurement will be completed in the spring of 2020

 Construction start in autumn 2020



Observations on webpages 
 https://www.smhi.se/vadret/vadret-i-sverige/observationer#ws=wpt-a,proxy=wpt-

a,tab=vatten,param=sealevel

 https://www.smhi.se/vadret/hav-och-kust/vattenstand-och-vagor#ws=wpt-

a,proxy=wpt-a,lang=sv,station=none

 https://www.smhi.se/klimatdata/oceanografi/havsvattenstand

 http://www.sjofartsverket.se/karta

 http://vivadisplay.sjofartsverket.se/#station

https://www.smhi.se/vadret/vadret-i-sverige/observationer#ws=wpt-a,proxy=wpt-a,tab=vatten,param=sealevel
https://www.smhi.se/vadret/hav-och-kust/vattenstand-och-vagor#ws=wpt-a,proxy=wpt-a,lang=sv,station=none
https://www.smhi.se/klimatdata/oceanografi/havsvattenstand
http://www.sjofartsverket.se/karta
http://vivadisplay.sjofartsverket.se/#station

