Reference levels, charts and water level

Swedish Maritime Administration 2025-06-27 Thomas Hammarklint
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https://www.bshc.pro/wp-content/uploads/Referensnivaer-sjokort-och-vattenstand.pdf
https://www.bshc.pro/wp-content/uploads/Reference-levels-charts-and-water-level.pdf

What is a reference level?

The depth information on a chart should be interpreted as the depth measured from the water surface to
the bottom. The challenge is that the water surface level is constantly changing - winds, currents, air
pressure, salinity, seiches and tides affect the level of the water surface. Variations of 3-4 decimeters
during a day is normal. To be able to calculate the current depth at a given position a quick and well-
defined reference level for the water surface is needed. This is particularly important if you are operating
in shallow waters with small margins relative to the vessel's draught.

In addition to the fact that the level of the water surface varies, the depth is also affected by the elevation
of the land. It is greatest along parts of the Norrland coast, about 1 cm per year. For charts of the
Norrland coast produced in the 1960’s, the depths have decreased by around half a metre.

Which reference level? The water depth is unchanged when you
change the reference level!
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National height systems

ddj 4244 nueter
i Rikets Héidsystera 1570 (RH 72)

rostfriee sedl | berg,

Purkter. Lgdrs av dubb av
skyddad av dicksel, betong och asfalt.

Ckyddad enlige lag.

» 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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What different reference levels are used today?

Mean sea level (MSL) or mean sea surface (MVY)

An estimated reference level used in older Swedish charts, based on observed mean sea level and a certain reference year (epoch) or year
of publication. The level changes over time depends on the land and sea level rise, i.e. the "apparent" or relative land uplift, which is
observed using tide gauges (water level stations). A table showing the mean sea level for the present year in different height systems and
land uplift rates at all measurement locations around the coast can be found here.

Baltic Sea Chart Datum 2000 (BSCD2000) or the zero-level in Swedish national height system 2000 (RH 2000)

The realization in each country of the European Vertical Reference System (EVRS). The height reference surface of BSCD2000 is the
equipotential surface of the Earth’s gravity field. The reference level thus refers to a surface that is only affected by the Earth's gravitational
field and does not change significantly over time. The zero level of BSCD2000 is in accordance with the Normaal Amsterdams Peil
(NAP). The level is used also for heights on land. The member states around the Baltic have an agreement to switch to BSCD2000 in charts
and water level information. The work is coordinated by the BSHC Chart Datum, Water level and Currents Working Group (CDWCWG). In
Sweden the transition was completed for water levels in June 2019. The transition in all Swedish charts (Swedish Chart Improvement
Project) is expected to be completed by 2030 at the latest.

Lowest Astronomical Tide (LAT) — not used in Swedish charts

The lowest calculated tide, based on at least 18.6 years of water level observations, to account for all tidal components. Used as a chart
datum in sea areas with significant tidal variations, e.g. in the North Sea. The variations depend on the gravitational pull of the moon and
sun, depth and topography. On the Swedish west coast, the largest difference between the highest (flood) and lowest (ebb) water levels
amounts to approx. 0.8 m (tidal range), in conjunction with full or new moon.

Information about which reference level is used in a specific chart can be found on the right in the upper margin of the printed charts.
Example of how it looks in a newer Swedish chart, where BSCD2000 is used:

Referensniva

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

BETECKNINGAR och FORKORTNINGAR: se KORT 1
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https://www.sjofartsverket.se/
https://www.bshc.pro/wp-content/uploads/mwreg_en.pdf
https://www.bshc.pro/wp-content/uploads/CDWCWG_Specification-of-the-Baltic-Sea-Chart-Datum-2000.pdf
https://www.bshc.pro/working-groups/cdwcwg/
https://www.sjofartsverket.se/en/services/hydrographic-information/nautical-charts/nautical-chart-production/reference-levels/new-reference-level-in-charts-and-products/
https://www.bshc.pro/wp-content/uploads/Tidal_range_Sweden.png
https://www.sjofartsverket.se/en/services/hydrographic-information/nautical-charts/nautical-chart-production/reference-levels/rh-2000

Nautical charts with chart datum MSL or BSCD2000

CHART DATUM: Mean Sea Level (MSL} 1985 CHART DATUM: Mean Sea Level (Baltic Sea Chart Datum 2000™9) Referensniva
REFERENSNIVA: Medelvattenyta (MVY) 1985 REFERENSNIVA: Medelvattenyta (Baltic Sea Chart Datum 2000%%) Ok,
LAND UPLIFT/LANDHOJNING 0.3 cm annually / per ar SYMBOLS and ABBREVIATIONS: see INT 1

SYMBOLS and ABBREVIATIONS: see INT 1 BETECKMNINGAR ach FORKOBT .
BETECKNINGAR och FORKORTNINGAR: se KORT 1 ORTNINGAR: se KORT 1

Nautical charts with chart datum MSL Nautical charts with chart datum BSCD2000
BSCD2000 (m)
BSCD2000 (m)
+0,22 Chart datum (MSL 1985)
}-0,12*
+0,10 Mean sea level (MSL 2025)
- 0,00 Chart datum (BSCD2000)
0,30 rel. MSL 2025 l_ 0,20 BSCD2000
-0,20 Current sea level -0,20 Current sea level

~2,4m 2,9m

* Correction of charted depths due to land-uplift
(0,3 cm/year multiplied by number of years since 1985) ~2,4m 2,6m

Bottom Bottom

ySWEDISH MARITIME
\__)ADMINISTRATION


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

A uniform reference system from land to sea

Sea level station
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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: 2019:754M13917
See: 2018:716/13140

As of June 3, 2019, the Swedish national height system 'Rikets Hdjdsystem 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

o

/5% SWEDISH MARITIME
‘) ADMINISTRATION


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

Status transition from MSL to BSCD2000 in nautical charts

Chart Improvement Project
Status 2025-05-22

Stages

. Finnish border - Norrkoping
. Ystad - Brofjorden

. Karlskrona - Simrishamn

. Gotland ’

. Norrkoping - Karlskrona

««««««

. Vanern

Mo,
Wize

.......

o

o ‘ e (% SWEDISH MARITIME
: L./ ADMINISTRATION


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

Reference levels in the Baltic Sea

BOOS SEALEVEL STATIONS

Refererence levels Baltic Sea I TN o on ok et g e
Water level information _ STATA 5 10° 15° 20° 25° meter @ M52 booed sp0m regesson smsrls s teemaremen start (Sweden)
- x - o

. 2nm07
T e L wp———
KH2000 » Swecith Heght System 2000, heights referred 62 Amuterdam (NAY)
0.24 * » Cormection of provided 5ea level 6ata 1o BOOS to the Sakic Sea Chart Datum 2000 (BSC02000)
Apparent Correction *
0.22 BCD2000  (relative] to
B5° B5° RH2000  landupht  BSCD2000
COUNTRY OWNER W& STATION NAME LATITUDE__ LONGITUDE ___ em cm/year -
- 0.20 TWIDEN S TSENIIOEE  Wepacanda dncomied | §5071667 23900056 59 002 008
SWEDEN  SMA  SH/IS103 KALIX KARLSBORG es7mssmy 23303133 61 on 0051
- 0.18 SWEDEN  SMM 2157733051  KALIX STORON 655696084 23086111 53 on 0.053
SWEDEN SMA  11S/IS183  STROMOREN 6570 273833 “ 07 oou
L 0.16 SWIDEN  SM AN 21210856 os om 0008
SWIDEN  SMA “emsi 21240167 o8 o2 0.008
SWEDEN  Shou 295000 24 0%0 oo
- 0.14 Wi A mumn 4 ol oom
SWEDEN  She / 2 19012500 o © o004
0_12 SWEDEN  SMA 0/35138 (81 19012500 o 030 0004
SWEDEN  SMA  172/35209  LUNDE 6288055 17876389 o1 on 0001
SWEDEN  SMu QBB 174066667 o [ 0007
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WD SMA 6120608 17145556 s [ oo
0.08 SWEON WA @rMe1n s 50 0ss oo
WD SMA 0606565 50 8 00
60° 80° 0.06 SWION S ? wans 1 s 0.0%6
SWEDEN  SMI  2IP/3M056  FORSMARX 0408611 1230833 & 0s3 0.083
SWEDEN  SMA  67/15154  LOUODEN s34 I " 03 0084
- 0.04 SWEDEN  SWW  J069/33057  STOCKWOLM e womsas &S ol oo
SWEDEN  SMA  173/3S112  NYNAS FISKENAMN 5917500 17972 [ 03 oom
000 o ta om mmw memmn W W .
WEDOY  SMIE JOTWAI076  Landuort dacontinued 7000 17806467 o 02 [
0.00 SWIDEN  SMA  B/ISIES 64 BRON SOOERTAUE SOAMTZY  ITHAITTR 0 03 0082
. SWIDEN  SMA  1O/ISLIN  OXCLOSUND VINTIRKUASIN S8661667 17304722 ” 0% 0.3
SWEDEN  SMA  SKIS101  WITEN ST 16324722 " 035 .00
-0.02 SWIDEN MW JJGIN0S  Manhenucostsd  SASSIN MM 98 0: oo
SWEDEN  SMM  JS45/33085  ARKO SAABAIET 16960556 95 025 oo
-0.04 SWEDEN  SMA  SI/ISIS  VASTERVK 57748333 16675278 1o 016 0130
SWEDEN  SMA RIS SUTE 52705851 18810000 50 (2] 0.0%
_0.06 SWIODN M J0BVRIOK  VisaY AIN6) 18 2B "0 o1 00K
o SWIODN  Sn 71115200 a7 16675633 nr 02 017
55° - 55° SWIDEN  SMM J08MNI06T  OU y o ne on (313
=0.08 SWIDEN  SMM 208533062 1aT8s6 120 0.30 0120
SWIDEN  SMA /5105 U 16378303 s 006 0125
-0.10 SWEDEN SV J0BK/II063  KUNGSHOL 15.589044 13 oot 0133
SWEDEN  SMA  6I/3SINL 67 e 138 oot 0138
SWEDEN SV 25433080 1L 151 o 0151
- -0.12 SWIDEN SV 2020/00064 wisnm 80 o0 0160
WEODH  SM JOUMBNOTE  Yid 1asEn 15 o0 0154
WIDIN  SMA M/ AT 13EI856 158 om 0158

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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https://www.bshc.pro/wp-content/uploads/mwreg_boos.pdf
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Reference levels in Skagerrak

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

tebmstad
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» Danish LAT ca 30 cm below
BSCD2000

Chart datum Skagerrak (Swedish-Norwegian border)
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+0,00 Baltic Sea Chart Datum 2000 (BSCD2000)
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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

Kbpeff.‘lamn S )
Danmark & o® Litauen

Vilnius “MinSk o v { 7 4 i
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.sjofartsverket.se/
https://www.smhi.se/kunskapsbanken/oceanografi/matningar-i-havet/oceanografiska-matningar/vattenstandsstationer-1.132796
https://www.sjofartsverket.se/sv/tjanster/vind--och-vatteninformation-viva/
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
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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.

2,5
T — a) e) Rock or islet, always
1 A 1 v visible above the
h) 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)
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https://www.sjofartsverket.se/
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/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

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

Co-location of sea level stations and GNSS

RESPONSIBLE AGENCY

RESPONSIBLE FOR GNS5  RESPONSIBLE FOR TG
SWEPOS-LMV SMHI

SWEPOS-LMV SMHI

SWEPOS-LMV SMHI

SWEPOS-LMV SMHI

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

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_TGBM

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
5931842324 | 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.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

_ - _ = L ff' M - -
€65 - _ . N .
60 []_A—

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

Future sea levels
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Future sea levels in Sweden
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Climate Change 2021
The Physical Science Basis
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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.

Lavus
LATvIA v
Summary
Calculations of mean sea levels and highest sea levels for the years 2024, 2050, 2100 and 2150 have been
T,

conducted for 86 Swedish stations (Figures 5, 6, 7 and Appendix Table 1). The results are based on analysis LiRUASLA
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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https://www.bshc.pro/wp-content/uploads/Future_sea_levels.pdf
https://www.bshc.pro/wp-content/uploads/Framtida_havsnivaer_karta.pdf
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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)

incl.

*

?

at 86 Swedish stations

Calculated mean sea level in RH 2000 (cm) for the years 2000, 2025, 2050%,
and 2150*

2100*



https://www.sjofartsverket.se/
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 calculated sea level

hy
SWEDISH MARITIME i
ADMIMSTRATION Highest calculated sea level
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BONAN 518
SIMREHARN (SMHI

RATAN (SMHI
WSTADZ (S0
KLAGSHA RN (SKHI

Skagsudde [SWHI) nedlag;
SPIKARNA (SMHI

Draghillan {5 MHI) nedl=g
LANCEORT2 500

STOCKHOLM (SKHI
OXELOSUND LOTSSTATION (510w
WASTERVIK (SJ0W

FUNTEN 7{5J0W
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KRISTINEBERG [GU

Haparanda (SMH1 ) nedlag,
KALX STORGON (SMHI
FURUBGRUND [SRHI
Svand (SI0V) nedlag

Bjirn (SKHI) nediag
Loudden (S10v) nedlag;
Marviken [SMHI) nedlag,
OSKARSHAMN (SKHI
Malmé 5 MHI) nedlag;
HELSINGBORG (SO
Angelholm S MHI) nedlag
FALKEMEER G (510"
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Karet GBG Hamn [GBG
Giteborg-Klippan (5 MHI
Giteborg-Ringdn (5MHI

Torshamnen GBS Hamn (GEG,
Giteborg-Gitadlvbron (GBG

Highest calculated sea level in RH 2000 (cm) for the years 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)
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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

Future sea levels / climate adaptation

Projected global mean sea level rise under different SSP scenarios Extreme value analysis
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https://report.ipcc.ch/ar6/wg1/IPCC_AR6_WGI_FullReport.pdf
https://www.bshc.pro/wp-content/uploads/Future_sea_levels.pdf
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https://iho.int/en/introduction-0

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
for Surface Navigation
o okl marine appiaations S-111 Surface Currents
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https://www.sjofartsverket.se/
https://www.bshc.pro/wp-content/uploads/Baltic-Sea-Real-Time-Hydrographic-and-Environmental-Information-Service.pdf

HniLteIrey Co-funded by
Baltic Sea Region the European Union

"“Il BLUE ECOMOMY

Baltic Sea e-Nav

Baltic Sea e-Nav Interreg project 2023-2026

Jobs Findpartners Bamos+ Subscribe Login Q

mnierrecy Co-funded by
Baltic Sea Region the European Union

|||l.
ABOUTUS v FUNDING v  PROJECTS v  CONTACTS v 'I'l

iilerreg Co-funded by

Baltic Sea Region the European Union

Wl o

Baltic Sea e-Nav

SHARED WATERS = SAME STANDARDS. BALTIC SEA PARTNERSHIP FOR FUTURE NAVIGATION
S 7]
BALTIC SEA E-NAV
A
" )

Develop production capabilities for S-101 2023-2025

ENC, S-102 bathymetry and to some extent -
S-104 water level résienitie
Establish harmonization rules for S-10x- 2024-2026 — —
products, under the BSHC umbrella 5-104 s-104
Test, evaluate and refine the S-10x products 2025 5-102 5-102
Commercial rollout for S-101 and S-102 in 2026 5-57 s-101 s-101
the Baltic Sea. S-104 in parts of FI. T 2024 — 2026 ———
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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 - 04/03/2021 00:00 Sea surface height above geoid

y T |
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S-111 Surface Currents
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https://www.youtube.com/watch?v=9dVqgAJRU34
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https://www.youtube.com/watch?v=y01eTRJi3vY

Future navigation

@ WEDISH MARITIME
ig}jADMINISTRATION

o
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https://www.youtube.com/watch?v=VIAP4Uo11xw&ab_channel=YongB

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

Chart Datum, Water level and Currents Working Group (CDWCWG) | Members of CDWCWG:

Denmark Mr Kristian Villadsen Kristmar
Estonia Mrs Gabriela Kotsulim

“To implement a common reference system, S-104 and S-111 in the Baltic Sea” Finland Mr Jyrki Mononen
Finland Mrs Anni Jokiniemi
Germany Dr Patrick Westfeld
Latvia Mr Bruno Spéls
Lithuania Mr Mindaugas Zakarauskas
Poland Mr Witold Stasiak
Poland Mrs Alicja Olszewska
Russia Mr Leonid Shalnov
Russia Dr Sergey V. Reshetniak
Sweden Mr Thomas Hammarklint (Chair)
Sweden Mr Henrik Tengbert

Observers and Experts:

Estonia Prof. Artu Ellmann
Estonia Dr Sander Varbla
Estonia Dr Nicole Camille Delpeche-Ellmann

Photo: Chart Datum, Water level and Currents Working Group 2nd meeting, 25-26 March 2025, Tallinn, Estonia Finland Mr Jarmo Makinen
Finland Dr Jani Sarkka

. Finland Dr Mirjam Bilker-Koivula

https://www.bshc.pro/working-groups/cdwcwg Finland T S
Germany Dr Xaver Lange
Germany Mr Thorben Knoop
Germany Dr Gunter Liebsch
Germany Dr Joachim Schwabe
Latvia Mr Armands Murans
Latvia Mr Krists Dzenis
Lithuania Mr Emilis Tertelis
Lithuania Mr Romuald Obuchovski
Norway Mr Aksel Voldsund
Poland Mr Krzysztof Pyrchla
Poland Dr Monika Wilde-Piérko
Poland Dr Malgorzata Szelachowska
Sweden Dr Jonas Agren
Sweden Dr Per-Anders Olsson
Sweden Mrs Johanna Linders
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https://www.bshc.pro/working-groups/cdwcwg
https://www.bshc.pro/wp-content/uploads/CDWCWG_MemberList.pdf
https://www.bshc.pro/working-groups/cdwcwg

More information

Articles, fact-sheets and web pages about Baltic Sea Chart Datum 2000:

-

New Reference Level in Charts and

(3) SJOFARTSVERKET Services  Shippingofthe Future  Searchandrescue  Aboutus

Mo Retarancs Lovalin Charts and Products

XIS L 2000 | BN SUAC 200
NY REFERENSNIVA FOR
VATTENSTAND, SJOKORT
OCH VARNINGAR

NEW REFERENCE FOR
SEA LEVEL NAUTICAL
CHARTS AND WARNINGS

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
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system was introduced, RH 2000 (Swedish National Height System 2000).
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https://www.sjofartsverket.se/
https://ihr.iho.int/articles/the-baltic-sea-chart-datum-2000-bscd2000-implementation-of-a-common-reference-level-in-the-baltic-sea
https://www.bshc.pro/wp-content/uploads/Infoblad_RH2000_svenska.pdf
https://www.bshc.pro/wp-content/uploads/Infoblad_RH2000_english.pdf
https://www.sjofartsverket.se/en/services/hydrographic-information/nautical-charts/nautical-chart-production/reference-levels/new-reference-level-in-charts-and-products/
https://registry.iho.int/fdd/view5.do?idx=1213&type=5&valueType=0
https://www.sjofartsverket.se/en/services/hydrographic-information/nautical-charts/nautical-chart-production/reference-levels/new-reference-level-in-charts-and-products/
https://www.bshc.pro/working-groups/cdwcwg

Thanks!

Thomas Hammarklint
thomas.hammarklint@sjofartsverket.se
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