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Baltic Sea Hydrographic Commission (BSHC)
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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
9 Balt Ommission about:

- The coordination of the activities of national
hydrographic offices

- The greatest possible uniformity in nautical charts and
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Chart Datum Working Group (CDWG)
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BSHC Chart Datum Working Group

"To implement a common reference level in the Baltic Sea"

Photo: Chart Datum Working Group 13th meeting, 7 September 2021, VTC

https://www.bshc.pro/working-groups/cdwg
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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.

» 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 200Qnational realization name)
or

Mean Sea Level (Baltic Sea Chart Datum 2000)
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International Hydrographic Review Article

An article about the CDWG work and the implementation of the Baltic Sea Chart
Datum 2000 has been published in the International Hydrographic Review (IHR) in May
2020, page 63-83: https://iho.int/uploads/user/pubs/ihreview P1/IHR May2020.pdf
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CDWG Terms of References

BSHC Chart Datum Working Group

BSHC Chart Datum Working Group
Terms of Reference
7 September 2021

Approved by the BSHC 26 Conference, 22 September 2021

The BSHC18 (September 2013) decided to continue CDWG work and wished the harmonized
Baltic Sea vertical reference to be implemented.

The Working Group should
Report to the BSHC Conferences.

1. To continue implementation of the Baltic Sea Chart Datum 2000 (EVRS with land-
uplift epoch 2000).

2. To prepare the road map for transition, including e.g:

- to establish a network of relevant bodies involved into the transition and
efficiently communicate and give guidance within this network

- toinvite relevant bodies to inform the users
- toreview of progress of national plans and actions
- to propose harmonization actions.
3. To cooperate with relevant bodies on water level related issues e.g.:
- to promote studies on the validation, status and distribution of water level
information, and to promote studies on interpolation and prediction of water

levels

- to promote studies on displaying schemes for joint Baltic Sea water level
information

- to promote studies on recommendations to IHO bodies how the sea level and its
variations should be shown on nautical paper and ENC charts and publications,
and conveying water level information to mariners [ref. IHO Technical
Resolutions].

4. To support development of a common harmonized height reference, including
further development of a comman geoid model for the whole Baltic Sea area:

- to promote geoid computations and gravity measurements in the Baltic sea, as is
needed to realize the Baltic Sea Chart Datum 2000

CDWG TORs Page: 1of2 7 September 2021
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CDWG Work Programme

BSHC Chart Datum Working Group

BSHC Chart Datum Working Group
Work Programme
7 September 2021

Approved by the BSHC 26™ Conference, 22 September 2021

Note: This Work Programme includes those Tasks which were identified as the priority issues and
which are expected to be fostered from 2021 and onwards hearing in mind the resources
the BSHC members have.

Tasks:

1.

Guide the implementation process of vertical reference within the Baltic Sea
region.

a. To monitor and follow up the status of the relevant actions identified.

b. To ensure efficient communication with relevant bodies.

c. To propagate and explain the idea of harmonized chart datum.

d. To foster national efforts for realization of 5-104 and S-111 in the Baltic Sea.

Review of progress of national plans and actions.

Propose harmonization actions.

Promote studies and further development of a common geoid model and dynamic
topography for the whole Baltic Sea, mainly by supporting and collaborating with
relevant projects, e.g. organizing ship time for gravity measurements. Invite
member states to consider gravity measurements and geoid computation and
provide an overview where additional gravity measurements are needed.
Promote improvement of precise real-time GNSS navigation for the future.

Cooperate with BOOS and other relevant institutes and organizations.

Support other IHO working groups and European projects in issues concerning
vertical references.

CDWG Work Programme Page1(1) 7 September 2021
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CDWG Roadmap

RoadMap
BSHC CDWG / Harmonized Vertical Reference / Time Line
2021-09-07
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CDWG Implementation process

CDWG Implementation process
2021-09-07

Members
BOOS
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CDWG12 List of Actions

BSHC Chart Datum Working Group (BSHC CDWG)

List of Actions
BSHC CDWG12
3-4 March 2020

Courtyard Marriott Gdynia Waterfront Hotel

Gdynia, Poland

18 August 2021

Action # | Who Action Time schedul ks/Status

1 Chair Chair to ask Dr. Sergey V. Done during the Done 2020-03-11
Reshetniak to deliver the letter meeting Letter delivered by
concerning the geodetic data to Dr. Sergey V.
DNO. Reshetniak to DNO

2 Patrick To study how to publish End of May 2020 Done 2020-03-10
BSCD2000 definition in Article published in
International Hydrographic IHR in May 2020.
Review (IHR).

3 Patrick Provide the German datum web- | During the meeting | Done 2020-03-03
links to Thomas.

a4 Mirjam Present the FAMOS geoid Next NKG geoid WG | Done 2020-03-11
finalizing efforts in the NKG geoid | meeting 10-11
WG meeting. March 2020

5 Jonas/Jaachim | Inform all relevant parties (FAMOS | End of April 2020 Draft sent out

to formulate parties and data owners) about 2020-05-25

the geoid/ CDWG plans for finalization of
data part FAMOS geoid.
Chair Add the new CDWG ToRs. End of meeting Done 2020-03-04
Chairto send | Finalizing the proposed addendum | End of August 2020 | Final addendum
the official for FAMOS gravity data use to be sent out to FAMOS
email sent with the official letter. data owners
2020-06-18
Addendum signed
by all FAMOS data
owners 2020-09-14
6 Exchange existing FAMOS interim Done 2021-06-22
geoid models.
7 Quality checking of the current Done 2021-05-21
FAMOS gravity database release
ver 3.
8 Prepare the final gravity DB Done 2021-06-01
release.
9 Secretary Draft minutes te Chair 2020-03-13 Done 2020-03-12
10 Chair To check the draft minutes and 2020-03-16 Done 2020-03-13
send to participants for
11 Participants To the draft minutes 2020-03-27 Done 2020-03-27
CDWG12 List of Actions Page 1(2) 18 August 2021
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Outcome from BSHC25/2020

No actions were given from BSHC25 to CDWG.
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Baltic Sea Chart Datum 2000 in IHO GI Registry

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

Pleasesignin  ®Signin KH( A

IHO Geospatial Information Registry ® Join

Data Dictionary Register

# Home / GIREGISTERS / Data Dictionary Register

GUIDANCE

Feature Type a [ Information Type [ Attribute Type E [ Complex Type a Enumeration Value m Codelist Value m

Domain ALL ~ Status | Valid ~ Type ALL ~ Category Name ~ n

ine Platform [Listed Value] Dictionary Details

Domain IHO Hydro

Name Baltic Sea Chart Datum 2000
CamelCase balticSeaChartDatum2000
Item Identifier 1213 7

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

Definition
Amsterdams Peil (NAP).

Data type Enumerated value

Attribute type Name
Associated Attribute

Enumerated type Vertical Datum
Reference
Reference Source Baltic Sea Hydrographic Commission

COPYRIGHT © IHO Geospatial Information Registry. ALL RIGHTS RESERVED.
& KHOA Acknowledgements
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Meetings and major outcomes 2020

e NSHC TWG23, 5-6 February 2020, Reykjavik, Iceland Website / Minutes
Present the CDWG work Presentation
e BSHC CDWG12, Gdynia, 3-4 March 2020, Gdynia, Poland Website / Minutes

Review and update of Actions since the last meeting

e NKG meeting, 10-11 March 2020, Reykjavik, Iceland Website

e BSHC25, 22 September 2020, VTC Website / Documents
Present the CDWG work and new Actions to CDWG Report / Presentation
e BOOS Annual Meeting, 4-6 November 2020, VTC Website / Minutes
Present the CDWG work Presentation
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Meetings and major outcomes 2021

e TWCWGS5, 16-18 March 2021, VTC

Development of S-104 Specification on Water level etc.

e BSHC CDWG13, 7 September 2021, VTC
Review and update of Actions since the last meeting

e BSHC26, 21-23 September 2021, VTC
Present the CDWG work and new Actions to CDWG

e BOOS Annual Meeting, 24-26 November 2021, VTC
Present the CDWG work

SWEDISH MARITIME
ADMINISTRATION

Website / Documents

Website / Minutes

Website / Documents

Report / Presentation

Website / Minutes

Presentation



http://www.bshc.pro/
http://www.sjofartsverket.se/en
https://iho.int/en/twcwg
https://iho.int/en/twcwg5-2021
https://www.bshc.pro/working-groups/cdwg
https://www.bshc.pro/wp-content/uploads/CDWG13_Minutes.pdf
https://www.bshc.pro/
https://iho.int/en/bshc26-2021
https://iho.int/uploads/user/Inter-Regional%20Coordination/RHC/BSHC/BSHC26/BSHC26_C2_CDWG_Report-SE.pdf
https://www.bshc.pro/wp-content/uploads/BSHC26_C2_CDWG_Presentation-SE.pdf
http://www.boos.org/
https://www.bshc.pro/wp-content/uploads/BOOS_AM_2021_Minutes.pdf
https://www.bshc.pro/wp-content/uploads/BOOS_BalticSeaChartDatum2000_2021-11-25.pdf

Differences between old reference levels and BSCD2000

BOOS SEALEVEL STATIONS 2021
Mean Sea Level (ML) in different height systems

meter =
0.26 20210907
B5C02000 = Baltic Sea Chart Datum 2000, heig
0.24 RH2000 = Swedish Heig 2000, heig
. e Chart Date
0.22 el
65° . B5c02000 (relative) o
RH2000 landuplft 8SCD2000
0.20 COUNTRY OWNER _NR STATION NAME LATITUDE_LONGITUDE __cm cmivear m
SWEDEN SMHI  2588/33088 Haparanda discontinued 65771667 23903056 59 072 0.059
0 1 8 SWEDEN  SMA 59/35103 KALIX KARLSBORG 65.788889 23303333 61 072 0.061
. SWEDEN SMHI  2157/33051 KALXSTORON 65696944 23096111 53 o7 0053
SWEDEN SMA 11535183  STROMOREN 65549722 22238333 aa 075 0044
0.16 SWEDEN  SMHI  2055/33052 FURUOGRUND 64915833 21230556 os 082 0.005
SWEDEN SMA  40/35240  GASOREN 64678611 21249167 o0s o082 0.008
0.14 SWEDEN  SMHI  2056/33053 RATAN 63986111 20895000 24 080 0.024
. SWEDEN SMA  57/35124  HOLMSUND 63695833 20347222 14 080 oou
0.12 SWEDEN SMHI  2321/33054 Skagsuddediscontinued 63190556  19.012500 04 080  -000¢
. SWEDEN SMA  110/35138  SKAGSUDDE2 63190556 19.012500 04 0% 0004
SWEDEN SMA  172/35209  LUNDE 62880556 17876389 o1 o 0.001
0.10 SWEDEN SMHI  2062/33074 Draghalanciscontinued 62333333 17.466667 07 07 oo
SWEDEN  SMHI  2061/33055  SPIKARNA 62363333 1s3un 07 07 0.007
0.08 SWEDEN SMA  66/35127  LIUSNEORRSKARSKAEN 61206944 17145556 35 [ 0035
B SWEDEN SMA  33/35119  BONAN 60738611 17318611 50 0s8 0.050
R SWEDEN  SMA GAVLE 60696565 17230972 50 o0s8 0,050
60 0.06 SWEDEN SMHI  2067/33075  Bjorm discontinued 60633333 17.966667 56 036 0.056
SWEDEN SMHI  2179/33056 FORSMARK 60408611 18210833 63 0s3 0.063
0 0 4 SWEDEN  SMA 67/35154  LOUDDEN 59341389 18137222 84 038 0.084
. SWEDEN SMHI  2069/33057 STOCKHOLM 59324167 18081944 85 038 0.085
0.02 SWEDEN SMA 17335112 NYNASFISKEHAMN 58917500 17972222 81 03t 0.081
. SWEDEN  SMHI  2507/33058 LANDSORT NORRA 58768389 17858889 83 029 0.083
SWEDEN  SMHI  2073/33076  Landsort discontinued 58750000  17.866667 83 029 0.083
0.00 SWEDEN SMA  34/35185  E4 BRON SODERTALIE 50184722 17642778 82 033 0.082
. SWEDEN SMA  10/35118  OXELOSUND VINTERKLASEN 58661667 17124722 93 026 0093
~0.02 SWEDEN SMA  58/35101  JUTEN 58634167 16324722 98 025 0,098
. SWEDEN ~SMHI  2076/33059 Marviken discontinued 58553611 16837222 98 025 0,098
SWEDEN  SMHI 254533085 ARKO 58484167  16.960556 98 025 0,098
-0.04 SWEDEN SMA 9335151  VASTERVIK 57748333 16675278 10 016 0110
SWEDEN SMA 8135114  SUTE 57705633 18810000 90 012 0,090
~0.06 SWEDEN  SMHI  2080/33060  VISBY 57639167 18284444 20 012 009
. . SWEDEN K8 77/35200  SIMPEVARP 57410278 16675833 17 012 017
55 SWEDEN  SMHI  2083/33061 OLANDS NORRA UDDE 57366111 17097222 16 o012 0116
-0.08 SWEDEN  SMHI  2085/33062 OSKARSHAMN 57275000 16478056 120 010 0120
SWEDEN SMA  60/35105  KALMAR 56658889 16378333 s 006 0125
Py _0 . 1 0 SWEDEN  SMHI  2088/33063  KUNGSHOLMSFORT 56105278  15.589444 133 0.01 0.133
SWEDEN SMA  61/35131  KARLSHAMN 56154167 14821389 1ns 001 0138
0 1 2 SWEDEN  SMHI  2543/33083  Ahus discontinued 55928333 14.328611 151 -0.05 0.151
—u. SWEDEN  SMHI  2320/33064  SIMRISHAMN 55557500 14357778 160 008 0160
5° 10° 15° 20" o5* 30° SWEDEN  SMHI  2093/33078  Ystad discontioved 55426984 13825833 158 007 0158
SWEDEN SMA  94/35159  YSTAD2 55422778 13825556 158 007 0158

Fig. 4b: Differences between the reference levels of the old national chart datums with respect to Baltic Sea
Chart Datum 2000 (BSCD2000). In Sweden and Finland, the old reference levels are equal to Mean Sea Level
transferred to year 2021 (according to different national conventions). The values from Norway shows the
Mean Sea Level over the period 1996-2014, relative NN2000/BSCD2000. In Estonia, Latvia and Lithuania, the
Kronstadt reference level is used as old chart datum. In Poland, the local Polish Height System Amsterdam
NN is used as chart datum. Notice how postglacial rebound reduces the magnitude of the mean sea level in
the Bay of Bothnia; it is now just a few cm near the land uplift maximum. The values are shown in this Table.
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Germany - implementation status BSCD2000

Email message from Patrick Westfeld, 5 August 2021.:

Heureka, yesterday, BSCD2000 was officially introduced
as chart datum for German waters in the Baltic Sea!
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Estonia - implementation status BSCD2000

Notices to mariners (2017-12-01):
https://www.transpordiamet.ee/media/4634/download

Sea level information:
http://on-line.msi.ttu.ee/meretase/?en
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Sweden — implementation status BSCD2000 in nautical charts

-
------
o
s L]
Wit

it p
P 4 J
e A

> "GN e
. S -t
" 3N - -
o e =
Vi 8 B
s =3 & "
ez [ b o=
S3as - — e
g 2 P
QIR ? v
e g 5
AR N e e G -
ot
e 43 : -~ LA
- s WA
A~ L=
o :
A

Wi s et R Updated 2021-06-21

4in -
SWEDISH MARITIME
ADMINISTRATION



http://www.bshc.pro/
http://www.sjofartsverket.se/en

Implementation status 2021

Summary of implementation status 2021:

L

Denmark

Estonia

Finland

Germany

Latvia

Lithuaniz

Poland

Russia

Sweden

Chart datum in practice close to EVRS-based chart datum.

All dedsions aretaken and the implementation isongoing. Used incharts and water level
information from 2018-01-01. Water level presented baoth in BK77 and EH2000,/85CD2000. The
changesisupto 30 cm in new charts.

Ongoing. Alldecisions are taken already in 2008 and 2015. Implementation plan finalized 2018-12-
12. The N2000/BSCD2000 has been implemerted in the data modelsof bathymetric data and
fairway management system and chart production system. BSCD2000 willbe introduced onthe
nautical charts, starting in late 2021 with a new hydrographic chart data management and
production system AHTI.

EVRS realization in usein practice. Thevertical chart datum of BSCD2000 is close to the national
height systemof Germany (ETRS1989+DHHMN2016). All published products will refer to this datum.
In August 2021, BSCD2000 wasoffidally introduced aschart datum for Germanwaters inthe Baltic
Sea.

BASTY stillused. New national height system LAS2000,5 (EVR5-based) into usein 2015. Atthe end
of previousyear MAL published first harbour navigation chart that arereferred to MSL | BSCD2000,
LAS-2000,5). Further planned actions areto step by stepimplement BSCD 2000, LAS-2000,5 to new
editions of charts in a following sequence - harbour charts, coastal charts, general charts.

BHS-77 stillused. National height system LASDY (EVRS-based) came into force 2016-01-01.

Currently - local datum Amsterdam NN55 is in use. New datum PL-EVRF2007-NH/BSCD2000 is been
defined. Corrections have been established betweenthe locl vertical datum (Amsterdam NN55)
and the EVRF for costal water level stations. Bathymetric measurements collected in the
bathymetric databaseweretransferred to theverticl reference system PL-EVRF2007-NH. In 2021,
gravimetric measurementsin Polish waterswere completed. September 2021 - information
campaignabout a newchart datum. 2021 - 2023 new editions of all INT harbour, approach and
coastslcharts.

Actions and plans are dependent on the implementation of the new state coordinate system.

Ongoing. Alldecisions are taken. Many charts already published. All water |evel informationis
relatedto RH2000/B5CD2000, since 2019-06-03. The difference between meansea level and
BSCD2000 at the water level stations are presented in thistable.

SWEDISH MARITIME
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Will follow theSwedishapproach and implement BSCD2000 when Sweden do in waters close to Denmark.

Lewvelling for national height system has beenfinalized. Data indepth databasewillbetransformed. New charswith the
new referencewillbe produced continuously, Thefirst charts have been produced in 2018 and and sofar thefollowing
has beencompleted: 13 harbour ENC-s, 72 berthing ENC-s, 6 harbour paper charts, 11 berthing paper chartsand 2 chart
album that contains charts fromtwo height systems. Noticesto Mariners 2017-12-01. New reference homepage and
booklet.

Finnish Meteorological Institute (FMI) has started a project concerning water level information inthe BalticSea.
Differences between MSL and N2000/BSDC2000 are provided as atable. Sealevel observations and forecasswill be
available in BSCD2000 for the public simu taneously with Traficom nautical charts, starting 2021. New videcabout the
N2000 fairway and nautical chart reform.

The database refers to national height system. The officialintroductionwasdecreed in January 2018 and is binding for all
institutions coming under the jurisdiction ofthe German Waterway and Shipping Administration.

Differences between BASYY and Baltic SeaChart Datum 2000 iswell known and can be accessed by web-application and
info inall nautical charts how to transform depths to BSCD2000. Details regarding depth corversionto BSCO2000 are
given inchart notes. Latvia have 3 new ENCswiththe new reference datum.

Mational height system is LAS0Y (EVRS based), into use in 2016. Thedifference between BHS-77 and LASDY iswell known
(about 13 cm) and is alsowritten in nautical charts. Tide gauges in Lithuania belongs to the Lithuanian
HydrometeorologicalService. Data from tidegaugesare presented in BHS-77.

Poland have an | egal act a bout reference systems, which allows to use other than PL-EVRF2007-NH datum no longer until
the end of 2023. Institute of Meteorology and Water Management (IMWM) runsthe Polshwater level stations. The
difference between the loml datum and PL-EVRF2007-NH [BSCD2000) is lessthan 9 cm.

A new State Coordinate System 2011 {GSK-2011) for consumers, navigation, geodesy and cartography implemented 1
January 2017. Any decisions concerning thetransition to the harmonized verticalreference could bedone not earlier than
the end of GSK-2011 implementation.

Implementation is a part of the"Chart Improvement Project”, to beconcluded ontime at the latest in 2024. Cooperation
with SMHI onwater level information. Notices to Mariners 2019-05-15. Information compaigns in 2019 for ports, pilots
and other interested parties. 3everalarticleswritten in magazinesand on webpages. New |nfoSheet about BSCD2000
from SMASSMHI.
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Thomas Hammarklint
Swedish Maritime Administration (SMA)
Thomas.Hammarklint@sjofartsverket.se
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