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Baltic Sea Chart Datum 2000 — a common reference
level for nautical charts and sea level information in
the Baltic Sea
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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
You are here: Home navigation and the protection of the marine environment.

ommission 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 surve
- The development of the sciences in the field of hydrography and the techniques employed in
descriptive oceanography



http://www.bshc.pro/
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"To implement a common reference level in the Baltic Sea”

Representative of BOOS:
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Pk et Dafm Workdng G 18 meeting; 5.6 Februsry 2019; Aalborg; Denmark The BSHC18 (September 2013)
decided to continue CDWG

The CDWG will have its next meeting (CDWG12) :;:Eg:g:ji;:elgctg:a vertical

3-4 March 2020 in Gdansk, Poland reference to be implemented.

http://www.bshc.pro/working-groups/cdwcwg
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Baltic Sea Chart Datum 2000 (BSCD2000)

> 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.

» 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).

» 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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BSCD2000 is now included in IHO Geospatial Information
(Gl) Registry, as chart datum number 44:
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http://registry.iho.int/feature/view.do?recordID=2004886&page=2&type=4&status=2
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Plan for transition from MSL to BSCD2000 in nautical charts
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Difference between present chart datum and BSCD2000

Annex 1 To Questionare, BSHC CDWG

Page 2 (4)

Difference between existing chart datum and RH 2000 - Coastal

Legend

Coastal

Difference (¢m)
-28.4--25
-25--20
-20--15

-15--10

B -10-0

NORGE
NORWAy

05l

DANMARK ¢
DENMARK /™ &

DEUTSCHLAND
" =GERMANY

SVERIGE
SWEDEN

fhavet
Sothnia

=19.5

POLSKA
POLAND

Swedish Maritime Administration, Hydrographic Office, May 16, 2013

SUOMI
FINLANY]

/ LATVEA
e LATVIA

e LIETUVA
LITHUANIA

s ROSSUA

FEDERATION

Annex 1 To Questionare, BSHC CDWG Page 3 (4)

Year of MSL in Swedish chart database - Approach (Swedish water)
Swedish Maritime Administration, Hydrographic Office, May 16, 2013

1 centimeters = 60 kilometers
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Swedish Sea Level Network

> Real-time data in BSCD2000 from 59 stations
» 1-minute values with 1 cm accuracy

Bl > Real-time and delayed mode quality control

Swede®

& Norway | E Finland
= ~ﬁ:—"" I."-«. ‘:
- -
5
Estonia R

Latv

eeeeee

Lithuania

Class|  Upgrade with battery backup 28 stations (24 SMHI + 3 SMA +1 CTH)
Class Il  Upgrade without battery backup 26 stations (23 SMA + 3 GBG)
Class Il Unchanged, temporary 5 stations (5 SMA)
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New reference datum for sea level
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The land-uplift lowers the mean sea level

Levelled land-uplift rates

75 1% mm/yea1r1

10

9 Nr Time serie Start year Rate (cm/year)
8 1 Furudégrund 1916 0.945
: 2 Ratan 1891 0.952
5 3 Draghallan/Spikarna 1897 0.892
4 4 Bjorn/Forsmark 1891 0.677
2 5 Stockholm 1889 0.536
1 6 Landsort 1886 0.460
07 Vishy 1916 0.290
-2 8 Olands norra udde 1851 0.268
j 9  Kungsholmsfort 1886 0.133
_5 10 Ystad/Skanér 1886 0.077
S0 11 Malmé/Klagshamn 1924 0.084
0 12 Varberg/Ringhals 1886 0.252
e S 40° 13 Géteborg 1887 0.289
14 Smogen 1910 0.340

(NKG2016LU_LEV, rates relative to the geoid)
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Stockholm
"World’s longest sealevel record”

Sealevel Stockholm 1774 - 2018

—VYearlymeans ——Regression 1774-1885

—Regression 1886-2018
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The sea level rise raises the mean sea level

SMI'II Sea level rise 1886 - 2017
35 -
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Analysis of 14 Swedish sealevel records since 1886

Sealevel corrected for the levelled land-uplift (glacial isostatic adjustment)
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Changing mean sea level

Mean Sea Level
Baltic Sea Chart Datum 2000

2020
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Difference between old reference system and BSCD2000
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Fig. 4b: Differences between the reference levels of the old national chart datums with
respect to BSCD2000. In Sweden, Finland and Norway, the old reference levels are equal to
Mean Sea Level transferred to year 2019 (according to different national conventions). In
Estonia, Latvia, Lithuania and Poland, the Kronstadt reference level is used as old 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.
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Reference datums in Skagerack

» Norwegian chart datum o s U

-

(LAT-20) ca 50-60 cm
below BSCD2000

> Danish LAT ca 20 cm
below BSCD2000
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Sweden will change reference datum

Swedish Maritime Administration (SMA) and
Swedish Meteorological and Hydrological

Institute (SMHI) will present sea level data
relative BSCD2000 from 3rd June 2019

%\ SWEDISH MARITIME
) ADMINISTRATION



SMHI oceanographic warning and forecasting service

» An ongoing transition to BSCD2000 (RH 2000) at SMHI s e e

-> forecasts, warnings and information about current [ e T
sea level will be issued in BSCD2000 e L
Sea of Alond 75 RI¢] -80
» Warning levels have been adjusted from MSL to oot | 0| 130 | 0
BSCD2000 S — bey o Blia
e e e e

» 2019-06-03: Warnings for high and low sea level will
be issued in BSCD2000 of Bt
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Present situation (March 2019)

BSCD2000 (m)
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+0,20 7y Chart datum 1990
+0,10 y 0,10 Mean sea level 2019
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Bottom
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Future situation (2024)

BSCD2000 (m)

a

+0,10 - Mean sea level 2024
J 0,08
+ 0,00 New reference level
-0,20
-0,20 Current sea level
=2,7m 2,9m charted

depth depth
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New info sheet about the transition to BSCD2000 as the new
reference level for sea level, nautical charts and warnings

Svensk English

Ly an
s)OFARTSVERKET SIVIHI i“é"ﬁﬁﬁﬁ‘r"ﬁ’ﬁﬁgﬁi’* SMHI

'x.'.._.k
National height system ZDDI3| Baltic Sea Chart—Datu‘lIi _2(_]"60

Rikets hojdsystem 2000 | Baitic Sea Chart Datum 2000: .

. o f ey : o .
Ny reigg@uiSniva el New reference system for

vattenstand, sjbkort__:_. -“ sea level, nautical charts
och varningar and warnhings
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http://www.bshc.pro/media/documents/CDWG/Infoblad_RH2000_english.pdf
http://www.bshc.pro/media/documents/CDWG/Infoblad_RH2000_svenska.pdf
http://www.bshc.pro/media/documents/CDWG/Infoblad_RH2000_svenska.pdf

A uniform reference system from land to sea

H Sea level station

S I Foundation level,
ﬁ'ﬂ' K e.g. 3,5 min RH 2000
oooono

Land survey benchmark

0 for RH 2000
% : (FURSCL e i £ Instrument reference point is set
= E Current Mean sea level (example) against land survey benchmark
©:  sealevel
o 0J<f Tide gauge zero (RH 2000)
=
i -+ Stilling well
O 1
> 1 '1
v
Charted depth Inlet pipe 2
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Thank you!

Thomas Hammarklint

Thomas.Hammarklint@sjofartsverket.se
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