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International Hydrographic Organization 
The International Hydrographic Organization is an intergovernmental consultative 
and technical organization that was established in 1921 to support safety of 
navigation and the protection of the marine environment. The object of the 
Organization is to bring about:
- The coordination of the activities of national hydrographic offices
- The greatest possible uniformity in nautical charts and documents
- The adoption of reliable and efficient methods of carrying out and exploiting 
hydrographic surveys
- The development of the sciences in the field of hydrography and the techniques 
employed in descriptive oceanography

Baltic Sea Hydrographic Commission (BSHC)
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https://www.bshc.pro/
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New reference level

The water depth remains!

https://www.sjofartsverket.se/
https://www.bshc.pro/


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 and water level information:
Mean Sea Level (Baltic Sea Chart Datum 2000national realization name)
Mean Sea Level (Baltic Sea Chart Datum 2000)
Baltic Sea Chart Datum 2000national realization name

Baltic Sea Chart Datum 2000
BSCD2000 (national realization name)
BSCD2000
National realization name

https://www.sjofartsverket.se/
https://www.bshc.pro/
https://www.bshc.pro/wp-content/uploads/CDWCWG_Specification-of-the-Baltic-Sea-Chart-Datum-2000.pdf
https://www.sjofartsverket.se/en/services/hydrographic-information/nautical-charts/nautical-chart-production/reference-levels/rh-2000


BSCD2000 is now included in IHO Geospatial Information (GI) Registry, 
as chart datum number 44:

Baltic Sea Chart Datum 2000 in IHO Registry

https://www.sjofartsverket.se/
https://www.bshc.pro/
http://registry.iho.int/fdd/view5.do?idx=1213&type=5&valueType=0
https://registry.iho.int/fdd/view5.do?idx=1213&type=5&valueType=0


International Hydrographic Review Article

An article on the CDWCWG work and the implementation of the Baltic Sea Chart Datum 2000 has been 
published in the International Hydrographic Review (IHR) in May 2020: THE BALTIC SEA CHART DATUM 
2000 (BSCD2000) - Implementation of a common reference level in the Baltic Sea

https://www.sjofartsverket.se/
https://www.bshc.pro/
https://ihr.iho.int/articles/the-baltic-sea-chart-datum-2000-bscd2000-implementation-of-a-common-reference-level-in-the-baltic-sea/
https://ihr.iho.int/articles/the-baltic-sea-chart-datum-2000-bscd2000-implementation-of-a-common-reference-level-in-the-baltic-sea/


Continuity Management of BSCD2000

Organizational scheme and 
workflow

BSCD2000 Height Transformation Grid
(Geoid Model)

Release note:
https://doi.org/10.58440/ihr-29-2-n11

Landing page:
https://www.bshc.pro/iho-bscd2000

Digital Object Identifier (DOI) with
download

DOI: 10.58440/iho-bscd2000
URL: https://doi.org/10.58440/iho-bscd2000

The DOI has been configured as type
'database'. In perspective, we can assign any
number of ”datasets" to a "database". This
means that each new BSCD2000 release can
have its own entry.

We can also assign literature references
(definition, specification, publications etc.) in 
the future.

https://www.sjofartsverket.se/
https://www.bshc.pro/
https://doi.org/10.58440/ihr-29-2-n11
https://www.bshc.pro/iho-bscd2000
https://doi.org/10.58440/iho-bscd2000


Swedish height systems

 RH00 National height system 1900
Official national height system until 1970
Zero-level definied by:
Normal height point in Stockholm from 1886
Placed +11,800 m above mean sea level in Stockholm 1900

 RH70 National height system 1970
Official national height system 1970-2005
Zero-level defined by:
Normaal Amsterdams Peil (NAP), a reference point in Varberg 
placed +4,234 m above NAP

 RH 2000 National height system 2000
”Baltic Sea Chart Datum 2000 (BSCD2000)”
Official national height system since 2005
Zero-level definied by:
NAP is the reference point in the European Vertical Reference
System (EVRS)
Epoch year 2000

https://www.sjofartsverket.se/
https://www.bshc.pro/


Difference between old chart datum and BSCD2000

https://www.sjofartsverket.se/
https://www.bshc.pro/


Swedish Chart Improvement project

https://www.sjofartsverket.se/
https://www.bshc.pro/
https://www.sjofartsverket.se/en/services/hydrographic-information/nautical-charts/nautical-chart-production/reference-levels/rh-2000
https://www.sjofartsverket.se/en/services/hydrographic-information/nautical-charts/nautical-chart-production/reference-levels/new-reference-level-in-charts-and-products/


Status transition from MSL to BSCD2000 in nautical charts

https://www.sjofartsverket.se/
https://www.bshc.pro/
https://www.sjofartsverket.se/en/services/hydrographic-information/nautical-charts/nautical-chart-production/reference-levels/new-reference-level-in-charts-and-products


Implementation status 2025

https://www.sjofartsverket.se/
https://www.bshc.pro/
https://www.bshc.pro/wp-content/uploads/CDWCWG_Implementation_Status_Summary_2025.pdf


Reference levels in the Baltic Sea

Reference levels used in the Baltic Sea and differences with respect to the Baltic Sea Chart Datum 2000 (BSCD2000).

In Sweden and Finland, the old reference levels are equal to Mean Sea Level (MSL) transferred to year 2025

(according to different national conventions). The values from Norway shows the MSL over the period 1996-2014,

relative NN2000/BSCD2000. In Estonia, Latvia and Lithuania, the Kronstadt datum was previously used as chart

datum. In Poland, the local Polish Height System Amsterdam NN55 was used as chart datum. Notice how postglacial

rebound reduces the magnitude of the MSL in the Bay of Bothnia. The values are shown in this Table.

https://www.sjofartsverket.se/
https://www.bshc.pro/
https://www.bshc.pro/wp-content/uploads/mwreg_boos.pdf
https://www.bshc.pro/wp-content/uploads/mwreg_boos.pdf
https://www.bshc.pro/wp-content/uploads/mwreg_boos.png
https://www.bshc.pro/wp-content/uploads/mwreg_boos.png


Reference levels in Skagerack

LAT

LAT-20

BSCD2000

BSCD2000
(~2030)

 Norwegian reference datum 
(LAT-20) ca 50-60 cm below
BSCD2000

 Danish LAT ca 30 cm below
BSCD2000

https://www.sjofartsverket.se/
https://www.bshc.pro/


SMA and SMHI presents sea
level data relative BSCD2000 

since 3rd June 2019

New reference level in Sweden

https://www.sjofartsverket.se/
https://www.bshc.pro/


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.

https://www.sjofartsverket.se/
https://www.bshc.pro/


Notices to Mariners (NtM)

https://www.sjofartsverket.se/
https://www.bshc.pro/
https://ufs.sjofartsverket.se/en


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/
https://www.bshc.pro/
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


A uniform reference system from land to sea

Illustration Veronica Wärn SMHI

https://www.sjofartsverket.se/
https://www.bshc.pro/


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 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)

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


 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 

https://www.sjofartsverket.se/
https://www.bshc.pro/
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


Swedish Sea Level observations 1774-2025

 First observations started in Stockholm 1774
 141 sea level stations/records, 60 stations are active (2024)
 5067 years of observations, 4699 years of data are digitalized (93%)
 2305 years from continued stations, 100% digitalized

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

https://www.sjofartsverket.se/
https://www.bshc.pro/
https://www.bshc.pro/wp-content/uploads/Availability_Sealevels_Sweden.pdf


Phenomena in Swedish Sea Level data

Disturbance lasted about: 6 hours
Largest difference between high and low:  132 cm
Time between two highs or lows (period): 10 minutes

Meteo-tsunami Ystad 11-12 July 1959

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


Meteo-tsunami Varberg 21st July 2022

https://www.sjofartsverket.se/
https://www.bshc.pro/


Observed mean sea level

https://www.sjofartsverket.se/
https://www.bshc.pro/


Lowest observed sea level

https://www.sjofartsverket.se/
https://www.bshc.pro/


Highest observed sea level

https://www.sjofartsverket.se/
https://www.bshc.pro/


Calculated mean high water (MHW)

Vertical clearance and mean high water

https://www.sjofartsverket.se/
https://www.bshc.pro/
https://www.bshc.pro/wp-content/uploads/mwreg_mhw.pdf
https://www.sjofartsverket.se/globalassets/ufs-och-navigationsvarningar/ufs_a_en.pdf


Stockholm
”World’s longest sea level record”

https://www.sjofartsverket.se/
https://www.bshc.pro/
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/vattenstand-i-havet/varldens-langsta-vattenstandsserie


Land-uplift

Levelled land-uplift (relative the geoid, NKG2016LU_lev) from the 
Nordic Geodetic Commission´s (NKG) land-uplift model NKG2016LU

https://www.sjofartsverket.se/
https://www.bshc.pro/
https://www.lantmateriet.se/sv/Kartor-och-geografisk-information/gps-geodesi-och-swepos/Referenssystem/Landhojning/


Co-location of sea level stations and GNSS

https://www.sjofartsverket.se/
https://www.bshc.pro/
https://www.bshc.pro/wp-content/uploads/IOC-GLOSS_Co-location-of-Sea-Level-stations-and-GNSS_Sweden.xlsx
https://www.smhi.se/kunskapsbanken/oceanografi/matningar-i-havet/oceanografiska-matningar/vattenstandsstationer-1.132796
https://www.bshc.pro/wp-content/uploads/IOC-GLOSS_Co-location-of-Sea-Level-stations-and-GNSS_Sweden.xlsx
https://www.bshc.pro/wp-content/uploads/IOC-GLOSS_Co-location-of-Sea-Level-stations-and-GNSS_Sweden.xlsx


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

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


Future sea levels

https://www.sjofartsverket.se/
https://www.bshc.pro/
https://www.sjofartsverket.se/
https://www.bshc.pro/wp-content/uploads/Future_sea_levels.pdf
https://www.bshc.pro/wp-content/uploads/Framtida_havsnivaer_karta.pdf


Mean sea level

Calculated mean sea level in RH 2000 (cm) for the years 2000, 2025, 2050*,
2100* and 2150* at 86 Swedish stations, * incl. sea level rise according to
IPCC´s projection SSP5-8.5 median values (IPCC, AR6 WG1) and total land
uplift (SMHI Future mean sea levels)

https://www.sjofartsverket.se/
https://www.bshc.pro/
https://www.ipcc.ch/
https://report.ipcc.ch/ar6/wg1/IPCC_AR6_WGI_FullReport.pdf
https://www.smhi.se/klimat/stigande-havsnivaer/framtida-medelvattenstand-1.165493
https://www.bshc.pro/wp-content/uploads/Future_sea_levels.pdf


Highest sea level

Highest observed sea level and 100-year return level, relative mean sea level,
at 86 Swedish stations

https://www.sjofartsverket.se/
https://www.bshc.pro/
https://www.bshc.pro/wp-content/uploads/Future_sea_levels.pdf


Future sea levels / climate adaptation

https://www.sjofartsverket.se/
https://www.bshc.pro/
https://report.ipcc.ch/ar6/wg1/IPCC_AR6_WGI_FullReport.pdf


Future Maritime Services S-100

https://www.sjofartsverket.se/
https://www.bshc.pro/
https://iho.int/en/introduction-0


IHO S-100 Implementation Strategy

S-100 Implementation

https://www.sjofartsverket.se/
https://www.bshc.pro/
https://iho.int/en/s-100-implementation-strategy
https://iho.int/en/s-100-implementation-strategy
https://iho.int/uploads/user/About%20IHO/Council/S-100_ImplementationStrategy/S-100%20Roadmap_Annex_2_v2.0_July2022.pdf


S-100 Implementation Sweden

https://www.sjofartsverket.se/
https://www.bshc.pro/


CDWCWG Roadmap

https://www.sjofartsverket.se/
https://www.bshc.pro/
https://www.bshc.pro/wp-content/uploads/CDWCWG_RoadMap.pdf


CDWCWG International relations

Nordic
Geodetic

Commission

TWCWG 

Baltic Sea e-
Nav project

BSHC BOOS

HSSC

IRCC

CDWCWG
BOOS 
Members

IHO

Members

EUREF 
Members

NSHCTWG

https://www.sjofartsverket.se/
https://www.bshc.pro/
http://www.nordicgeodeticcommission.com/
https://iho.int/en/twcwg
https://interreg-baltic.eu/project/baltic-sea-e-nav
http://www.bshc.pro/
https://www.bshc.pro/
http://www.boos.org/
https://iho.int/en/hssc
https://iho.int/en/ircc
https://www.bshc.pro/working-groups/cdwcwg
http://www.boos.org/members-map
http://www.iho.int/
http://www.iho.int/
http://www.euref.eu/
http://www.bshc.pro/
https://www.nshc.pro/
https://www.bshc.pro/working-groups/twg


Real Time Hydrographic and Environmental Information Service

https://www.sjofartsverket.se/
https://www.bshc.pro/
https://www.bshc.pro/wp-content/uploads/Baltic-Sea-Real-Time-Hydrographic-and-Environmental-Information-Service.pdf


Baltic Sea e-Nav Interreg project 2023-2026

Goal Period

Develop production capabilities for S-101 
ENC, S-102 bathymetry and to some extent 
S-104 water level

2023-2025

Establish harmonization rules for S-10x-
products, under the BSHC umbrella

2024-2026

Test, evaluate and refine the S-10x products 2025

Commercial rollout for S-101 and S-102 in 
the Baltic Sea. S-104 in parts of FI.

2026

https://www.sjofartsverket.se/
https://www.bshc.pro/
https://interreg-baltic.eu/project-posts/baltic-sea-e-nav/partner-meeting-moving-forward
https://interreg-baltic.eu/project/baltic-sea-e-nav


S-104 Water Level

https://www.sjofartsverket.se/
https://www.bshc.pro/
https://www.bshc.pro/wp-content/uploads/Animation_SHOM_France.pptx
http://www.boos.org/boos-stations
https://marine.copernicus.eu/


S-111 Surface Currents

https://www.sjofartsverket.se/
https://www.bshc.pro/
https://www.youtube.com/watch?v=9dVqgAJRU34
https://www.youtube.com/watch?v=9dVqgAJRU34
https://www.youtube.com/watch?v=9dVqgAJRU34
https://www.youtube.com/watch?v=y01eTRJi3vY


Future navigation

https://www.sjofartsverket.se/
https://www.bshc.pro/
https://www.youtube.com/watch?v=VIAP4Uo11xw&ab_channel=YongB


Nautical charts with chart datum MSL

https://www.sjofartsverket.se/
https://www.bshc.pro/
https://www.sjofartsverket.se/sv/tjanster/sjokortsprodukter/kopa-sjokort2/sjokort/referensnivaer/medelvattenyta/
https://www.sjofartsverket.se/en/services/hydrographic-information/nautical-charts/nautical-chart-production/reference-levels/mean-sea-level


Nautical charts with chart datum BSCD2000

https://www.sjofartsverket.se/
https://www.bshc.pro/
https://www.sjofartsverket.se/en/services/hydrographic-information/nautical-charts/nautical-chart-production/reference-levels/rh-2000


Transition to RH 2000/BSCD2000 in charts and sea level

Bottom

Stone

Present sea level

2,9m 
chart

(1980)

≈2,4m 
depth

Chart Datum 1980 (MSL 1980)+ 0,24

- 0,20

BSCD2000 (m)

New reference level BSCD2000± 0,00

+ 0,07 Mean Sea Level 2025 (MSL 2025) 

Stockholm 2025

2,6m 
chart

(2025)
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Transition to RH 2000/BSCD2000 in charts and sea level

Bottom

Stone

Present sea level

2,9m 
chart

(1980)

≈2,5m 
depth

Chart Datum 1980 (MSL 1980)+ 0,12

- 0,20

BSCD2000 (m)

New reference level BSCD2000± 0,00

+ 0,13 Mean Sea Level 2025 (MSL 2025)

2,7m 
chart

(2025)

Malmö 2025

https://www.sjofartsverket.se/
https://www.bshc.pro/


Transition to RH 2000/BSCD2000 in charts and sea level

Bottom

Stone

Present sea level

2,9m 
chart

(1980)

≈2,5m 
depth

Chart Datum 1980 (MSL 1980)+ 0,11

- 0,20

New reference level BSCD2000± 0,00

+ 0,02 Mean Sea Level 2025 (MSL 2025)

2,7m 
chart

(2025)

BSCD2000 (m) Göteborg 2025

https://www.sjofartsverket.se/
https://www.bshc.pro/


Thanks!

Thomas Hammarklint

Swedish Maritime Administration (SMA)

Thomas.Hammarklint@sjofartsverket.se

https://www.sjofartsverket.se/
https://www.bshc.pro/
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