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The Baltic Sea Hydrographic Commission,

which is an integrant part of the International Hydrographic Organisation (IHO),
promotes the technical co-operation in the domain of hydrographic surveying,
marine cartography and nautical information among the neighboring countries of
the Baltic Sea region.

The main objectives of the Commission are the coordination of the production of
the Baltic Sea INT Charts, the coordination of hydrographic re-surveys,
harmonization of chart datums, harmonization of Baltic Sea ENCs, and the
exchange of information and the harmonization of practices with regard to
various issues related to hydrography.

The most recent development is the Baltic Sea Bathymetric Database —
accessible via this portal.

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
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Chart Datum, Water level and Currents Working Group (CDWCWG)

Chart Datum, Water level and Currents Working Group (CDWCWG)

“To implement a common reference system, S-104 and S-111 in the Baltic Sea”

Photo: Chart Datum, Water level and Currents Working Group 2nd meeting, 25-26 March 2025, Tallinn, Estonia

https://www.bshc.pro/working-groups/cdwcwg
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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 LASO7 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 200Qnational realization name)

Mean Sea Level (Baltic Sea Chart Datum 2000)

Baltic Sea Chart Datum zooonational realization name

Baltic Sea Chart Datum 2000

BSCD2000 (national realization name)

BSCD2000

National realization name

Referensniva

CHART DATUM: Mean Sea Level (Baltic Sea Chart Datum 2000™")
REFERENSNIVA: Medelvattenyta (Baltic Sea Chart Datum 2000™**)
SYMBOLS and ABBREVIATIONS: see INT 1

BETECKNINGAR och FORKORTNINGAR: se KORT 1
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Baltic Sea Chart Datum 2000 in IHO Registry

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

lease signin  PSENIN
IHO Geospatial Information Registry o g.,:n KHOA

Data Dictionary Register

# Hor 3| REGISTERS / Data Dictionary Register
Feature Type 1 formation Type [ Attribute Type -7 Complex Type [N Enumeration Value 77 Codelist Vaiue [RE¥
S D) k[T o] el ] G| = B
[Listed Value] Dictionary Details
Domain i
Nam:
CamelCase

Item Identifier
Definition
Data type

Attribute type Name
Associa ted Attribute

Reference

Reference Source Baltic Sea Hydrographi
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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

Articles
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Continuity Management of BSCD2000

Organizational scheme and

workflow

MS point of
contact geodesy

may or may not have observer status in COWG

Information about update
of geodetic reference

Lead Group

Monitoring
Analysis
Coordination

Information and
suggested action

MS hydrographic
representative

]

Report and approval

Neighboring MS
hydrographic
representative

Chart Datum Working Group

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

20°
BSCD2000 grid

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

15 20 25 30 35 40 45

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.
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Swedish height systems

S 4244 neter
i Rikets Héidsystera 1970 (RH 70)

Purkrer. LRSS av dubb av rostfrite stil | berg,
skyddad av dicksel, betong och asfale.

Skyddad enligt lng.

[T

» RHOO 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
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Difference between old chart datum and BSCD2000

Annex 1 To Questionare, BSHC CDWG Page 2 (4)
Difference between existing chart datum and RH 2000 - Coastal
ation, Hydrographic Office, May 16, 2013

Maritime A

Annex 1 To Questionare, BSHC CDWG
Year of MSL in Swedish chart database - Approach (Swedish water)

Page 3 (4)

dish Maritime Admini

1, Hydrographic Office, May 16, 2013
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Swedish Chart Improvement project
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CHART DATUM: Mean Sea Level (Baltic Sea Chart Datum 2000 Rererensnive

REFERENSNIVA: Medelvattenyta (Baltic Sea Chart Datum 2000
SYMBOLS and ABBREVIATIONS: see INT 1

BETECKNINGAR och FORKORTNINGAR: se KORT 1

0 8

/% SWEDISH MARITIME

</ (L) ADMINISTRATION


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

Chart Improvement Project
Status 2025-02-25

Stages

1. Finnish border - Norrkdping

2. Ystad - Brofjorden

3. Karlskrona - Simrishamn

4. Gotland

5. Norrkoping - Karlskrona

6. Brofjorden - Norwegian border

Oy
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Implementation status 2025

Summary implementation of BSCD2000, S-104 and S-111 status 2025:

Status BSCD2000 for charts Status BSCD2000 for water level (see ] Status 5-104/5-111

Denmark Chart datumin practice close to EVRS-based chartdatum [DVRS0). BSCD2000is All Danish water level stationsare connected to DVR90 [approx. BSCD2000). Dats distributed to DMI and FCOO (Forsvaret Center for Operativ Oceanografi) is
implemented in ENC and wil| be implemented in paper charts Inthe order of reprinting. BOOS/CMEMS in relation to DVRI0. responsiblefor water level and current information. Havea
planfor5-104and35-111.

Responsibilityof Danish Meteorological Institute (DMI ), Danish Coastal Authority (Kystd irektoratet)

and Danish Environmental Protection Agency [Miljgstyrelsen). DGAand DMI coordinates the work.
All decisions are taken and the implementation iscngoing. All Berthing and Harbour All Estonian water level stations are connected to EH2000 (BSCD2000). Dats distributed to Discussions areongoing between EMA and M31. M3l and EEA
cellz and larger paperscales are inthe new height system BECD2000. Official usein BOOS,/CMEMS in relation to BHST7 [old system|. The difference between BH577 and EH2000 reaches are responsible for waterlevel and cumrent information.

charts andwater level information from 2018-01-01. MoticestoMariners 2002-12-01. up to 26 cm in the'Gulf of Finland.
nfo Sheet. Web application Mutimeri displays EstonianTransport Administration’s EMA coordinatesthework.
official electronic navigational charts. Responsibility of Taltech Marine Systems Institute (MS1) and Estonian Environmental Agency [EEA).

Finland Ongoing. All decisions are tken already in 2008 and 2015. Approach chartsfrom Tornio Water level iffermation provided in both systems, mean sea level (MSL) and N2000 (BSCD2000). The The first test products of 5-104 and 5-111 will be crested by
to Vaasa have been published. The publication status of N2000 chartsand Finnish differences between M5Land N2000 is provided asaTable. Water level observations and forecass FMI in the BalticSea e-Nav-project until 2026. FMI is
nauticsl charts porifolio. New video aboutthe N2000 fairway and nautical chart reform. will be available in N2000 for the public simultaneouslywith Traficom nautical charts. Dsta distributed responsiblefor water level and current information.

to BOOS/CMEMS in relation to MSL
Traficom and FMI coordinates the work.
Responsibility of Finnish Meteorological Institute [FMI).

Germany EVRS realization inuse in practice. The wertical chart dstum of BSCD2000 is doseto the All Germanwater level stations refersto the national height system DHHN2016 (BSCD2000). Dats BSH is responsiblefor water level and current information.
national height system of Germany (ETRS138%+DHHN2016). All published products will ributed to BOOS/CMEMS in relationto DHHN2016, but metadata refersto SNN7 & Kronstadt (old
refer to thisdatum. In August 2021, BSCD2000was offidally introduced aschart dstum system). BEH coordinates the work.
for German waters in the Balt 2. Theofficialintroduction was decreed inJanuary
2018 and is binding for all institutions coming underthe jurisdiction of the Fedemal Responsibility of Federal Waterways and Shipping Administration [WSV).

Waterways and Shipping Administration [WSV).

Latwia All Paper Charts of Latvia are alreadyimplemented to BSCD, LAS-2000,5 since. All water level stations isconnectedto LAS-2000,5 (BSCD2000). Data distributed to BOOS/CMEMS in Meeting between MAL and LVEMC officials hasbeenheld
24.01.2024. Allapproach and other scale band ENC’s are implemented to BSCD 2000, relation to LAS-2000,5. sbout 5-104and 5-111.

LAS-2000,5. Further planned actions are to continue production in BSCD2000, LAS-
2000,5.and to implement itinto 5-100standard. Responsibility of Latvian Environment, Geology and Meteomology Centre [LVGMC). MAL coordinates thework.

Lithuania National height system LAS-O07 (BSCD2000) came into force 2016-01-01. BHS-77 =till All water level stationsisconnectedto LAS-07 (BSCDR2000). Data distributed to BOOS/CMEMS in Data owner hasbesnidentified. LHMS iz responzsiblefor water
used. The difference between BH577 and LAS-07 iswell known [about13cm)and is relation to BH: [old system). level information and Klsipeda University (KU) for currents.
also written in nautical charts.

Responsibility of Lithuanian Hydrometeorological Service (LHMS). LT5A coordinates thework

Boland The implementation of BSCD2000 in PLwaters arecompleted. All charts have been All water level stationsisconnected to PL-EVRF2007-NH (BSCD2000). Datadistributed to BOOS/ Agreementwith IMGW and Institute of Oceanology of the
updated to the BSCD2000 [PL-EVRF2007-NH). The lastchart [chart No. 500—general CMEMS in relation to Amsterdam NN55, but metadata refersto BHS77. The difference between the Polish Academyof Sciences [|OPAN) to provide observed and
band)was updated in December 2024, All bathymetric data have earlier been MMS5 and PL-EVRF2007-NH is lessthan 9cm. modelled water level and surface currents dats, respectivehy.
transferred to the vertical reference system PL-EVRF2007-NH.

Responsibility of Institute of b ogy and Water Manag nt [IMGW-PIB). HOPN coordinates the work.

Sweden Ongoing. All dedsionsare taken. Many charts [ca 505%) already published. All water level information is presented in relation to RH2000 [BSCD2000), since 2019-06-02. Some Discussions started between SMA and SMHI.SMA and SMHI
Implementation isa part of the” Chart Improvement Project”, to be concluded at the applications can also present dats in relationto mean s=a level [M5L). Thedifferences betwesn MSL take partin the BS e-Nav-projectin cooperstionwith FMI on
latestin 2030, | ioncompaigns isongoing for ports, pilots and other interested and RH2000 is provided inthis Table. Data distributed to BOOS/CMEMS inrelation to BSCD2000. this. We will take further actions in 2025.
parties. Moticesto Mariners 2015-05-15. Several articles written inmagazines and on
webpages. Responsibility of Swedish Maritime Administration (SMA) and Swedish Meteorologicaland SMA coordinatesthe work.

Hydrological Institute [SMHI).

2025-03-25
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Reference levels in the Baltic Sea

BOOS SEALEVEL STATIONS.

Refererence levels Baltic Sea R AN, i vt i e g s
Water level information . 2 5° 10° 15¢ 20° 252 @, M54 based upon egresson s e meuremet str (Sweden)
. = meter

- 20010007
0.26 8502000 » Baitic Sea Chart Datue 2000, haights refermed 8o Amuterdam (NAP)
FH2000 » Swecinh Heght System 2000, heghts referred £ Amuterdas (NAP)
0.24 * » Correction of provided sea level data to BOOS to the Satc Sea Chart Datum 2000 (BSCO2000)
Apparent Corection *
0.22 BKD000  (relatie) 1o
B5° RH2000  landuphft  BSCD2000
COUNTRY _OWNER N8 LATITUDE _ LONGITUDE ___om cm/year -
0.20 WO B TR0 G Dse 38 01 008
SWEDEN  SMA  SISI03 €s7ms8ey 23300033 61 on 0081
0.18 SWEDEN  SMW 2157733051 65696084 23086111 3 o7 0053
SWEDEN SMA  118/3518) s 22383 a“ 07s [
0.16 SWIDEN  SMM  J0SS/3N0S2  FURUOGAU 918N 21230856 os om 0008
SWIDIN WA &VXSMO “emen 2124067 o on 0008
SWEDEN S X056/33053 20895000 24 0% o
0.14 IO WA SI514 B2 14 0l oow
WEOEIN SV 2321/33054 5% 19012500 o4 0% o004
0_12 SWEDEN  SMA 120735138 63190556  19.012500 o4 20 LEY
SWEDEN  SMA 172735209 LU 288055 17576399 o1 on 0001
SWEDEN  SMM 206233074 Q3BT 17466667 o7 0 0007
0.10 sweoen e 2605 Quun vsan o7 0w oo
SWIDEN  SMA 7 61200044 17145556 ’s os [
0.08 SWEDEN A WIS w1 50 . 0
WIDEH  SMA 9% 2 50 ™ 0080
B0° 0.06 SWIDEN MM 206730075 Bjten o we 56 36 o6
SWEDEN S 2UP/33056 04086 10833 6 053 0083
SWEDEN  SMA 6735154 9348 w1 " 038 0084
0.04 SWEDEN S 2069/33057 senae womsa  as 03 oo
SWEDEN  SMA 133SI W 8917500 1797122 5 03 oom
0.02 IWIDEN S 2507730088 LAM SA7Mam  17RSam0 o 029 [
SWIDEN S XOTVAIONE  Landuort SATH000 1706467 o 02 oo
0.00 SWIDEN  SMA /S 9384722 2 3 o082
8 SWIDEN WA  1O/¥ INTERELASN 58 661667 a2 0% 0.0
SWIDEN WA SWISI0 M 16372 " 025 o008
-0.02 SWEDEN SN 076/33050 SaS5I61 A2 a8 025 009
SWEDEN  SMM  S45/33085 SAABAET 16960556 95 025 [
-0.04 SWEDEN  SMA  93/35151 S27433) 16675278 10 016 0130
SWEDEN  SMA  BIISII 5770580 14410000 50 oaz 0o%
_0.06 SWIDIN S X0BVRION  ViseY 7699167 1820444 "0 o1 [
- SWIDEN Sk /35200 ™ e wr 012 o1
55% SWIDEN  SMW J08NNI063  OL o2 3 ox2 »
-0.08 SWIDEN MW 2085/33062 78056 120 0.30 0120
T WIDEN  SMA 0115105 1637803 2s 006 012
BSCD2000 -0.10 SWEDEN MM J0BH/33063 KU 15589444 13 oot 0an
SWEDEN  SMA  6/ISIN ) 1us o0 0138
SWEDEN S 254333080 et 151 oo 0181
- -0.12 SWIDoC S 233033004 Wi ko om0
WEODH S 0NN Yimd 1asE0 158 007 0158
SWIDEN  SMA M1 ™ 1Esse 18 007 o158

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 NN, 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.
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Reference levels in Skagerack

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

L3N

» Danish LAT ca 30 cm below Hone e ; -l
BSCD2000

Chart datum Skagerrak (Swedish-Norwegian border)

BSCD2000 (m)

+0,11 Chart Datum SE 1942 / Mean Sea Level SE 1942 /

+0,00 Baltic Sea Chart Datum 2000 (BSCD2000)

-0,04

-0,40

-0,55 T Chart Datum NO 2005 / LAT-20 rel. MSL 2005
10,0m 9,8m 9,3m
SEchart  SE chart NO chart
(1942) (2025) (2005)

Bottom
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New reference level in Sweden

SMA and SMHI presents sea
level data relative BSCD2000
since 3rd June 2019

G g
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SMHI oceanographic warning and forecasting service

» A transition to BSCD2000 (RH 2000) has been

. . Hogt vattenstand
implemented at SMHI, where forecasts, warnings Varningoniva
and current sea level are issued relative BSCD2000. [ o

Grupp 1 (Vastra
Gaotalands [8n, Hallands
lan, Skane lan)

Grupp 2 (Kalmar l&n, &0
Ostergdtlands ldn,
Gotlands lan,

» A new impact-based and regional adapted warning
system has also been introduced, which includes
yellow, orange and red warning, where red is the o
mOSt SeriOUS Grupp3(‘l.3lekir‘\ge l&n, ao

Uppsala l&n, Gavleborgs

1an, Vdsternorrlands
lan)

100
Grupp 4 (Vasterbottens
18n, Norrbottens l&n)

Lagt vattenstand @

Varningsniva Gul
Omrade cm i RH 2000
Skagerrak, Kattegatt, -80

Sadra Ostersjon,
Mellersta Ostersjén,
Norra Ostersjén, Alands
hav

Sydvistra Ostersjon, -50
Oresund, Balten
Sodra Bottenhavet, -90

Norra Bottenhavet,
Norra Kvarken,
Bottenviken
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Notices to Mariners (NtM)

* 14040

Sweden. not area bound. New reference system for sea level, nautical charts and warnings.
BSCD2000 / RH 2000.

Expired notices: 2019:754/13917
See: 2018:716/13140

As of June 3, 2019, the Swedish national height system 'Rikets Hojdsystem 2000°, or RH 2000 (international
name 'Baltic Sea Chart Datum 2000°, BSCD2000) will constitute the reference level for observations and

forecasts of the water level in Swedish waters.

The zero level in RH 2000 is fixedly linked to land, and is not affected by land uplift, changes in sea level or
geographical variations.

The change means that observations, forecasts, and wamings in the Swedish Maritime Administration’s and
Swedish Meteorological and Hydrological Institute's (SMHI) viewing services from 3 June 2019, or soon
thereafter, refer to the new reference level and no longer to the ‘'mean sea level'.

The Swedish Maritime Administration is gradually adapting the charts to the new reference system. This is a

time consuming process which will take several years to complete. During the transition period, it is
important to know which reference level is used in the different charts. If the text 'Baltic Sea Chart Datum

2000°, or ' BSCD2000" is printed in the chart, the update has been performed.
More information: www _sjofartsverket se/RH2000 and www smhi.se

www _sjofartsverket. se/RH2000 www smhi.se
SMH! och Sjofartsverket. Publ 15 May 2019
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New info sheets about the transition to BSCD2000 as the new

reference level for sea level, nautical charts and warnings

Svensk English
RIKETS HOJDSYSTEM 2000 | BALTIC SEA CHART DATUM 2000 NATIONAL HEIGHT SYSTEM 2000 | BALTIC SEA CHART DATUM 2000
NY REFERENSNIVA FOR NEW REFERENCE FOR
VATTENSTAND, SJOKORT SEA LEVEL, NAUTICAL
OCH VARNINGAR CHARTS AND WARNINGS
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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

Sea level station

S I— Foundation level,
ﬁ'ﬂ. K e.g. 3,5 min RH 2000
oooon
2 Land survey benchmark
» for RH 2000
$ : (FURSCL e i £ Instrument reference point is set
;3 E Current Mean sea level (e against land survey benchmark
©:  sealevel y ey
o 0J<f Tide gauge zero (RH 2000)
=
> -+ Stilling well
= P b
Charted depth Inlet pipe 2 B
when referring Water | Under keel — -
to RH 2000 depth |clearance
- | J
lllustration Veronica Warn SMHI

|

o)
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Swedish Sea Level Network

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

Trondheim ¢

Sverige

Finland

.
Tammerfors

Abo Sa
= *  Helsingfors Peter
Uppsala & CaHKTfﬂ

Stockholm Tallinn

Estland E

Ostersjon

Rigac Lettland

Danma:'(le(jper;i‘i;"anr::n (] o Litauen &
Class | Upgrade with battery backup 27 stations (23 SMHI, 3 SMA, 1 CTH)
Class Il Upgrade without battery backup 27 stations (23 SMA, 3 GBG, 1 SKB)
Class Il Unchanged, temporary 6 stations (6 SMA)

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

Upgrade of the Swedish Sea Level network 2017-2019

YVVVVY

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
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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
Da|Iy values

Aentabllay Sealesls Savedan 1770-2001
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Phenomena in Swedish Sea Level data

Meteo-tsunami Ystad 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
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Meteo-tsunami Varberg 215t July 2022

S Sea water level (RW) [cm)]

~ . 1 .
202240721 2022-07-21 20224907-21 2022.07-21 Time t
06:00 08:00 10.00 12:00

S. Monscrrat et al.: Mcteotsunamis: atmospherically induced ocean waves ~— €---=—-=--=—=--

[/ Janra
48m

measured at ar-prossure disturbance
/ tide gauges U=c¢
28m

Proudman resonance

- 3cm

wave ampilification
through Proudman resonance

East China Sea

shelf
amplification

L( Torsdag 2022-07-21 00 UTC '

i( Torsdag 2022-07-21 12 UTC \ \
/. ; o f \
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Vertical clearance and mean high water

Depths and heights in charts Explanations

a) Vertical clearance given
on signs and in charts.

— [ === b) The safety distance is
= 1,5 - 2,7 m, depending on

the voltage.
c) The safety margin is
c)

y 0,5 - 2 m depending on
expected swell in the area,

m L normally 0,5 m.
d) At Jow bridges the height
b) stated is, in general, above
a) reference level, without
- safety margin.
5

2,
l r—— a) e) Rock or islet, always
[vid )~ A ] visible above the

water-surface.
y d)

;l
|

Reference level gm i

between 0,5 m under and

f) Rock awash, in general
T 0,2 m over reference level.

€) f) 9) depth g) Underwater rock, in

general between 05-2m
-37m below reference level.
O h) Mean High Water, in
& Chart symbols general 0,6 — 1,2 m above

reference level (the value
Calculated mean high water (MHW)

3
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SWEDISH MARITIME
i\_j ADMINISTRATION



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”

Stockholm 1774 - 2024

RH 2000
| —Yearly observations =——Mean sealevel 1774-1885 ——Mean sealevel 1886-2024 ——Mean sea level 1990-2024
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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

75 1% mm/yea1r1
10
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-5
50- 0
0 o0

10° 40.

15° 200 o5 30" 3%

Levelled land-uplift (relative the geoid, NKG2016LU _lev) from the
Nordic Geodetic Commission’s (NKG) land-uplift model NKG2016LU
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Co-location of sea level stations and GNSS

RESPONSIBLE AGENCY

RESPONSIBLE FOR GNSS  RESPONSIBLE FOR TG

SWEPOS-LMV SMHI
SWEPOS-LMV SMHI
SWEPOS-LMV SMHI
SWEPOS-LMV SMHI
SWEPOS-LMV Chalmers
SWEPOS-LMV Chalmers
SWEPOS-LMV SMHI

9 GNSS MARKER

TIDE GAUGE COORDINA1CO-LOCATED INSTRUMENTS
LON LAT TIDE_GAUGE

20.895031 63.986056 RATAN

18.081944 59.324167 STOCKHOLM

16.960556 58.484167 ARKO

15.589444 56.105278 KUNGSHOLMSFORT
11.919167 57.391944 OMNSALA

11.919167 57.391944 ONSALA

11.217778 58.353611 SMOGEN

‘GNSS_SONEL GNSS_SWEPOS

RATO RATA.O 20.89556580
OMOs MOSE.O 18.07420578
ODARK ARKO.1 16.96265021
KUNO KUNG.0 15.58903022
ONSA ONSA.0 11.92551310
ONS1 ONSA.1 11.92453692
SMO0D SMOG.0 11.21792382

D0 = H_GNSS above DATUM
Tide Gauge Bench Mark : TGBM A

D1 =H_GNSS - H_TGBEM

D5 = H_GNSS above ELLIPSOID

D2 = H_TGBM above DATUM D3 = H_TGBM above ELLIPSOID

ELLIPSOID

D4 = H_GEOID above ELLIPSOID

CO-LOCATED CRITERIA
INSTALLED GNS5->TG HORIZONTAL DISTANCE (m)

LEVELING INFORMATION
TGBM_ID

DATUM DEFINITION

63.98558831 2006-06-09 58 h BSCD2000/RH2000
59.31842324 2013-07-11 373 a [LMV 108%2*6503) BSCD2000/RH2000
58.48327049 2019-08-26 158 101 BSCD2000/RH2000
56.10423868 2004-12-31 108 a (LMV 035%2*3704) BSCD2000/RH2000
57.39529604  1993-07-01 533 827a BSCD2000/RH2000
57.39533058  2012-01-28 496 827a BSCD2000/RH2000
58.35346156  2002-08-26 18 z BSCD2000/RH2000
GNSS@TG < 1000.0 m for Sweden
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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

Stockholm SM|'||

85

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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Future sea levels

PM
Thomas Hammarklint Published 2019-11-30
Hydroeraphic Office Updated 2024-08-16

Future sea levels in Sweden

ipcc

enmintaL panel on Glimate chanee

Climate Change 2021
The Physical Science Basis

g

In 2021, the Intergovernmental Panel on Climate Change {IPCC) released the Sixth Assessment Report; ARG
Interim Report 1 - The Physical Science Basis [IPCC, 2021: Climate Change 2021: The Physical Science Basis.
Contribution of Working Group | te the Sixth Assessment Report of the Intergovernmental Panel on Climate
Change] (ARG WG1), where they present the latest calculations, including on future sea levels. SMHI has
compiled data for probable projections for the years 2050, 2100 and 2150 municipality by municipality on
its website (SMHI Future mean sea levels), which has been used in the calculations in this memorandum.

Summary

Calculations of mean sea levels and highest sea levels for the years 2024, 2050, 2100 and 2150 have been
conducted for 86 Swedish stations (Figures 5, 6, 7 and Appendix Table 1). The results are based on analysis
of histerical observational data from 1886 through 2023 (SMHI Open Data Service, Availability Swedish sea
levels) and extreme levels calculated at SMHI (SMHI Extreme levels) regional data on global sea level rise
from the S5P5-8.5 projection (Figure 4, median values, likely scenario) in the Intergovernmental Panel on
Climate Change (IPCC) projections presented in ARG Interim Report 1 - The Scientific Basis ((AR6 WG1) and
total (aggregated) land uplift data compiled by SMHI (SMHI Future mean sea levels), which is based on the
Nordic Commission for Geodesy (NKG) land uplift model (NKG2016LU). All results are reported in Sweden's
national reference system for depths, heights and water levels; Land Survey Datum 2000 (RH 2000} or Baltic
Sea Chart Datum 2000 (BSCD2000).
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/‘@ SWEDISH MARITIME
{3,/ ADMINISTRATION

d _ L (HWS) N39S
[ (no) oudganiLsyy
[ (HAS) ONNSDNNNALS

( [ (AQre) NoyasTIvddor
| (089) WNOHAMY1-04 083100
[ Paejpau (jHs) ugiiy-Aogang
| pie|pau [ng o) uoigneelen-Riogagn
H_umm__uw_._:I__._,._a uedd)|y-diogain
| pEe|pau {og o) uweH ogo Jaey

H_um__uw_._ (0g0) UWEY DgO UaULWEYSI0]

sea level rise according to

-
2 2
o ©
LN —_
o —
N o
> S ©
LN
I +
o ©
(@] c
o ©
[ pRejpau (Dg 0] uepeqaujoyaery o \1’
[ (HLD)%TwEND (@)
¢ O
R T (Agrs)zouaauva AN W
ﬂ [ LAQrs) Dy3anas Ty m
_ [ P pau HiA 5] wjoyjaduy © (Co)
T (AQTS) DHCAD NISIH QVLI o
* [ P3| pau [1HINS) pw e ) A
m L (AQrsls NaLNNA c . Q
ﬂ [ (IHIAIS) NI H ST +~ O O
T A [ (AQrs) zawlss m m o
W T [HIAIS) NIWHS IS =y —
2 [ LAQrs) MAHS 8 — 17,
—_ 0 & L lag -
© 8 3 [ (d=) ouan m wv O
@ o S c S
w N g [ {IHRIS) NI H S H50 o —
m m _ [ (as) dwaddiis (@ J=] ﬁVa
@ EREET o m i
M LN N TR ENE A m w) m d
m H_uw__um_._ [IHIA 5] uasadey h o — V
©
T [ (AQrsINOILYLSSLOT ONNSETEX0 T 5 Q m
_ ( [ (AQre) 21405001 o O m ©
[ DHAIS) vy ON LY SaN ¥ m v Q
s C (IS INOHH001S —_ n\Wu 5 wn
< [ pa|pau (ngrs) uappnoy n_Vu omu m
— I/ | PEe(pau (IHiA5) uiglg ()] % n
Q [ C (Agrs wwnga ﬂa - o c
V [ P pa | HiA 5] e ey QO © $ @
e [ [IHIMS) wNgvaIdS " * o
— [ pRejpau (Agrs) queas CcC O m w
= [ pEeIpau (IS sppnsss T N .= =5
C +
o 2z [ (IHwS) WLy U - o L
Q £0 e EN o —
n A_N H__._E aNnEopnYnd S © m, T
=x \ T {IHAIS) NOHOLS NI c 2 M
n mm ! | p3e|pau (|G EpuBledey .—m o o ah
(q0) = 9 2 2 2 g 8 2 2 ° 9 = % w ..{L\
L 7 R | 59 L&
£ Lo —_— O C —
M .ﬂ@ c - 5 o
O N = >



https://www.sjofartsverket.se/
https://www.bshc.pro/
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https://report.ipcc.ch/ar6/wg1/IPCC_AR6_WGI_FullReport.pdf
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Future sea levels / climate adaptation

Projected global mean sea level rise under different SSP scenarios
25
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Future Maritime Services S-100

s-100 $122
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$908  Water Level for Surface Navigatien $-12%
- $-111  Surface Currents 5"*’
$-124  Navigational Warnings. ::::'
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Critical Framework - Weather and Warve Hazards (WMO)
Geospatal information Registry
teteropeeabiity specilication for ECOIS -4
Universal Hydregraphic Dats Mosel
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S-100 Implementation

IHO S-100 Implementation Strategy

& $-100 PRODUCT SPECIFICATIONS DEVELOPMENTS AND TIMELINE
~ 2024 2025 2026 2027 2028 2029 2030
$-100 Edition Tﬂs; o ‘ ‘Operational i i
Electronic Navigational Chart (ENC) e T T S
Bathymetric SurfaCE $-128 Catalogue of Products | Dev.Ed2.0.0 wqu‘ipﬁl,ﬁnwﬁon Operational
Water Level Information for Surface Navigation $-158 Valdation checks for P19S oev Eaion 100 RS 00O Operationsl
Surface Currents 5164 Test Datasets | Dev.€4200 i ation Operational
Navigational Wa mi ngs Phase 1 - Route Monitoring | o
$-101 ENC | Dev.Ed2.0.0 “Implementation Operational
Under Keel Clearance Management | Simmmencsiiee o g oA S
o EO:-i:a :I:t:r Le:el I W"“"mm Operational
IHO Geospatial Information Registry 111 sufoceCurens | b 4200 Operationl
Interoperability Specification $-424 Navigationa! Warnine:. | ECREElS Cperaionet
Un|versa| Hydrograph|c Data Mode| $-129 UKC Management | DevEd2.0.0 Operational
Catalogue of Nautical Products Phese 2 R ot nces [N oeveszo Operatona
est Data Set for S-100 and ECDIS Type Approval 51123 Radio services _ Dev.£9200 Approval imple | Operational
54125 Marine Aids to Navigation _ Dev.£d 200 Approval Operational

" Dev. Edition 1.0.0 _ Dev. 4200 Approval
Marine Protected Areas ,
§-127 Traffic Management _ Dev.£d2.0.0 Approval

Marine Radio Services S5t robourmiasvocire RN o 2625 ASSGA —

Marine Aids to Navigational (AtoN) WMO 411 Bynarmic ce nformation | bev dion 100 [ iiiaapeeetwe |
Marine Physica| Environment WO 5422- Marine weatherwarrirgs. T _ Dev.Ed2.00 Approval Im
|

Marine Traffic Management 1
Marine Harbour Infrastructure

5-126 Physical Environment

Operational

| Operational

n  Operational

This S-100 timeline is updated: 02 07 2024

2026 2029
Ships allowed S-products

to use S- are
products mandatory
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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

Products 120242025 2026 | 2027 |2028 | 2029 | 2030 | 2031]2032_

ENC S-101
Bathymetry S-102
Ensuring confidentiality rules for S-102

Catalogue of Nautical Products S-128 via
PRIMAR

Water Level S-104
(in cooperation with SMHI*)

Surface Currents S-111
(in cooperation with SMHI*)

Navigational Warnings S-124

Marine Protected Areas S-122
(in cooperation with SWAM*)

Marine Radio Services S-123

Marine Traffic Management
S-127

Marine Harbour Infrastructure S-131

*SMHI — Swedish Meteorological and Hydrological Institute, SwAM — Swedish Agency Marine and Water Management
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CDWCWG Roadmap

RoadMap

BSHC CDWCWG / Harmonized Reference System / 5-104 and S-111 Implementation / Time Line

2024-10-11

CDWCWG2 to

1) Review progress

2) Review plans and
propose harmonization
actions

Reportte BSHC30

Continue info campaign

CDWCWG3 to

1) Review progress

2) Review plans and

propose harmenization
actions

Reportto BSHC31

Continue info campaign

BSHC30 to

Approve the report
of CDWCWG
2) Decideappropriate
actions

BOOS annual

meeting

BSHC31 to

1

Approve the report
of COWCWG
Decide appropriate
actions

2

BOOS annual
meeting
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Review progress

Review plans and

propose harmonization
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Reportto BSHC32
Continue info campaign

BSHC32 to
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of COWCWG
Decide appropriate
actions

BOOS annual

meeting

CDWCWGS to

1) Review progress
2) Review plans and

propose harmonization
actions

3) Reportto BSHC33
4) Continue info campaign

CDWCWG6 to

Review progress

2) Review plans and
propose harmonization
actions

Reportto BSHC34
Continue info campaign

& B

BSHC33 to

1) Approve the report
of COWCWG
Decide appropriate
actions

BOOS annual

meeting

BSHC34 to

1

Approve the report
of COWCWG

Decide appropriate
actions

BOOS annual
meeting

CDWCWGT to

Review progress

Review plans and
propose harmonization
actions

Repertto BSHC35

Continue info campaign

BSHC35 to
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CDWCWG International relations

EUREF

Members

TWG

> CDWCWG

Nordic
Geodetic
Commission

BSHC

TWCWG

IHO
Members

BOOS

|

Baltic Sea e-
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Nav project

BOOS
Members
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https://www.bshc.pro/working-groups/twg

Real Time Hydrographic and Environmental Information Service

S-100 products

S-101ENC
S-102 Bathymetric Surface
S-129 Under Keel Clearance
Management (UKCM)
S-104 Water Level Information
S for Surface Navigation
— N surface curents |
ENVIRONMENT MONITORING SERVICE
BOSRE eSS\ S i e S-111 Surface Currents
dy
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https://www.bshc.pro/
https://www.bshc.pro/wp-content/uploads/Baltic-Sea-Real-Time-Hydrographic-and-Environmental-Information-Service.pdf

HiLterIrey Co-funded by
Baltic Sea Region the European Union

Baltic Sea e-Nav Interreg project 2023-2026

'l““ BLUE ECONOMY

Baltic Sea e-Nav

Jobs  Findpartners Bamos+ Subscribe Login Q

mniterrcy Co-funded by
Baltic Sea Region the European Union

"
ABOUTUS v FUNDING v  PROJECTS v CONTACTS v 0"'

iterreg Co-funded by
Baltic Sea Region the European Union

S il =

Baltlc Sea e-Nav

SHARED WATERS = SAME STANDARDS. BALTIC SEA PARTNERSHIP. FOR FUTURE NAVIGATION

“BALTIC SEA E-NAV
R | Eé

Develop production capabilities for S-101 2023-2025

ENC, S-102 bathymetry and to some extent -
S-104 water level Fositibning
Establish harmonization rules for S-10x- 2024-2026 o =
products, under the BSHC umbrella s-104 s-104
Test, evaluate and refine the S-10x products 2025 5102 5102
Commercial rollout for S-101 and S-102 in 2026 $-57 5101 5101
the Baltic Sea. S-104 in parts of Fl. Today 2024 - 2026 2026 - 20%0c?
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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

WATER LEVEL FROM 5-102 COMBINED WITH 5-104
Safety Contour : 7m
‘Time : 04/09/2021 00:00

Sea surface height above geoid

y T |

f/ " Copernicus
% —— Marine Service

BOOS > BOOS Stations == - BOOS L
H = CuroGOOS Baltic Regional 2023-05-23 to 2023-06-06
BOOS Statlons Operational Gceanographic System Issued: 2023-06-02 02:00 UTC
e BSCD2000
871 BOOS Oceanographic Stations * 40

OBSERVATIONS FORECASTS

Sealevels Goteborg

iceland
Reykjavik

Sealevel (cm)

4Norway Finland

etersburg
T-Metep6ypr

tvia

Moscow: Kazan
Mockea Kasaub.

United = Lithuania Lowest observation: -37 cm Lowest forecast: -24 cm
Kingdom L s 40" L L 1 14 I L L 4 L | 'y 1 i I 3

k i 23/5 25/5 2715 29/5 31/5 2/6 4/6 6/6
Belarus

Keyboard shortcuts
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https://marine.copernicus.eu/

S-111 Surface Currents
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https://www.youtube.com/watch?v=y01eTRJi3vY

Future navigation

/%% SWEDISH MARITIME
1/ ADMINISTRATION



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

Nautical charts with chart datum MSL

BSCD2000 (m)

+ 0,22
+0,10

-0,20

M

CHART DATUM: Mean Sea Level (MSL) 1985
REFERENSNIVA: Medelvattenyta (MVY) 1985

LAND UPLIFT/LANDHOJNING 0.3 cm annually / per ar
SYMBOLS and ABBREVIATIONS: see INT 1
BETECKNINGAR och FORKORTNINGAR: se KORT 1

Nautical charts with chart datum MSL

T Chart datum (MSL 1985)
v ! Mean sea level (MSL 2025)

k4

- 0,30 rel. MSL 2025

Current sea level

4m

* Correction of charted depths due to land-uplift
(0,3 cm/year multiplied by number of years since 1985)

Bottom
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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

BSCD2000 (m)

+ 0,00

-0,20

4

h

CHART DATUM: Mean Sea Level (Baltic Sea Chart Datum 2000™™ Referensnivé

Nautical charts with chart datum BSCD2000 [t aat e s

BETECKNINGAR och FORKORTNINGAR: se KORT 1

Nautical charts with chart datum BSCD2000

Chart datum (BSCD2000)

- 0,20 BSCD2000
Current sea level

Bottom
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Transition to RH 2000/BSCD2000 in charts and sea level

BSCD2000 (m) Stockholm 2025

+0,24
+ 0,07

+ 0,00
-0,20

T Chart Datum 1980 (MSL 1980)

Mean Sea Level 2025 (MSL 2025)
New reference level BSCD2000

Present sea level

Bottom
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Transition to RH 2000/BSCD2000 in charts and sea level

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

BSCD2000 (m) Goteborg 2025
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Thanks!

Thomas Hammarklint
Swedish Maritime Administration (SMA)

Thomas.Hammarklint@sjofartsverket.se
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