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Within the federal system of Germany, responsibilities for waters are divided between na-
tional and federal authorities. Two federal agencies are dedicated to hydrological and envi-
ronmental matters concerning the coastal waters. Both institutions are supreme federal agen-
cies.

The Bundesamt fiir Seeschifffahrt und Hydrographie —Federal Maritime and Hydrographic
Agency of Germany- (BSH) is the maritime partner for industry, science, and environmental
organisations. The BSH offers a wide range of services such as: - prediction of tides, water
levels, and storm surges, - monitoring of the marine environment, - prosecution of environ-
mental offences, - improvement of the knowledge of the oceans. The Bundesanstalt fiir
Gewisserkunde —German Federal Institute of Hydrology- (BfG) is responsible for the Ger-
man waterways in federal ownership. In this position it has a central mediating and integrating
function. The BfG advises federal ministries, such as the Federal Ministry of Transport,
Building and Urban Affairs (BMVBS), and the Federal Waterways and Shipping Administra-
tion (WSV) in matters regarding the utilisation and management of the German federal water-
ways. In this context, the WSV operates a network of gauging stations both in coastal and
inland waters. Additionally, the federal states and some harbour authorities operate their own
tide gauges.

The present report deals with the coastal tide-gauge (TG) network of the WSV on the North
Sea and on the Baltic Sea. There are about 160 TGs along the coasts of Germany. About 100
TGs are located on tidal rivers such as the Elbe, the Weser, and the Ems. Figure 1 gives an
overview of all coastal TGs and GNSS (Global Navigation Satellite System)- stations.

The stations Sassnitz, Warnemiinde, and Kiel Holtenau, which are located on the Baltic Sea
and the North Sea tide gauges Hornum, Helgoland-Binnenhafen, and Borkum-Fischerbalje
are ESEAS stations. Cuxhaven-Steubenhéft is the German contribution to the GLOSS core
network. The unique position of the TG Helgoland-Binnenhafen, which is far away from the
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mainland coastline and with its long sea-level record, might make a valuable contribution to
the Intergovernmental Coordination Group for the Tsunami Early Warning and Mitigation
System in the North-eastern Atlantic, the Mediterranecan and Connected Seas
(ICG/NEAMTWS).

WSV tide gauges

BfG GNSS Station (realized)
BfG GNSS Station (planned)
BKG (ESEAS) GNSS Station
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Figure 1: German coastline with tide gauges and GNSS-stations on federal waterways

Selected list of stations

Coordinate Reference System (CRS): DE_ETRS89 Lat- Lon

Latitude Longitude
Station name Station-ID  Deg Min Sec Deg Min Sec Agency
North Sea
Biisum 9510095 54 07 12 08 51 35 WSA Toénning
Helgoland, Binnenhafen 9510070 54 10 33 07 53 29 WSA Toénning
Husum 9530020 54 28 20 09 01 34 WSA Ténning
List 9570070 55 00 60 08 26 31 WSA Ténning
Hoérnum 9570050 54 45 29 08 17 51 WSA Toénning
Wittdiin 9570010 54 37 55 08 23 07 WSA Tonning
Brunsbiittel 5970055 53 53 15 09 07 33 WSA Cuxhaven
Cuxhaven-Steubenhoft 5990020 53 52 04 08 43 03 WSA Cuxhaven
LT Grofler Vogelsand 9510050 53 59 44 08 28 36 WSA Cuxhaven
Zehnerloch 9510010 53 57 20 08 39 30 WSA Cuxhaven
Bake A (Scharhornriff) 9510063 53 59 04 08 18 55 WSA Cuxhaven
Bake Z (GroBler Vogelsand) 9510066 54 00 49 08 18 53 WSA Cuxhaven
Scharhérn 9510060 53 58 12 08 28 05 WSA Cuxhaven
Mittelgrund 9510132 53 56 31 08 38 10 WSA Cuxhaven
Otterndorf 5990010 53 50 03 08 52 08 WSA Cuxhaven
Osteriff 5970095 53 51 19 09 01 46 WSA Cuxhaven
Brokdorf 5970050 53 51 46 09 19 03 WSA Hamburg
Gliickstadt 5970035 53 47 04 09 24 39 WSA Hamburg
Bremerhaven, Alter LT 4990010 53 32 42 08 34 11 WSA Bremerhaven
Alte Weser, Leuchtturm 9460040 53 51 48 08 07 44 WSA Bremerhaven
Dwarsgat, Unterfeuer 9460020 53 43 07 08 18 33 WSA Bremerhaven
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Coordinate Reference System (CRS): DE_ETRS89 Lat- Lon

Station name
Robbensiidsteert
Nordenham, Unterfeuer
Rechtenfleth
Wangerooge, Nord
Wangerooge, Ost

Mellumplate, Leuchtturm

Schillig
Hooksielplate
Voslapp
Wilhelmshaven, Olpier
Wangerooge, West
Borkum, Fischerbalje
Norderney, Riffgat
Spiekeroog
Langeoog

Memmert

Borkum, Stidstrand
Dukegat

Emshoérm

Knock

Baltic Sea
Flensburg
Langballig
Schleimiinde Seepegel
Eckernforde
Kappeln

LT Kiel
Kiel-Holtenau
Heiligenhafen
Marienleuchte
Travemiinde

LT Kalkgrund
Althagen
Barhoft

Barth

Greifswald Eldena
Kloster

Koserow
Lauterbach
Neuendorf Hafen
Ruden

Sassnitz
Thiessow

Warnemiinde Tonnenhof

Greifswalder Oie

Karlshagen

Station-ID

9460010
4970040
4970030
9420030
9420020
9420010
9430030
9430020
9430010
9430040
9420040
9340020
9360010
9410010
9390010
9350010
9340030
3990020
9340010
3990010

9610010
9610015
9610025
9610045
9610035
9610050
9610066
9610070
9610075
9620085
9610020
9650024
9650040
9650030
9650072
9670050
9690093
9670063
9670046
9690077
9670065
9690077
9640002
9690078
9690085

Latitude
Deg Min
53 38
53 27
53 22
53 48
53 46
53 46
53 41
53 40
53 36
53 33
53 46
53 33
53 41
53 44
53 43
53 37
53 34
53 26
53 29
53 19
54 47
54 49
54 40
54 28
54 39
54 29
54 22
54 22
54 29
53 57
54 49
54 22
54 26
54 22
54 05
54 35
54 03
54 20
54 31
54 12
54 30
54 16
54 10
54 14
54 06

Sec
21
52
52
23
02
18
57
09
39
31
35
27
47
57
15
29
37
01
37
38

42
24
22
29
52
59
20
23
48
29
29
18
04
16
33
05
37
25
28
15
39
50
11
28
28

Longitude
Deg Min Sec
08 26 48
08 29 22
08 30 07
07 55 45
07 59 06
08 05 33
08 02 50
08 08 55
08 07 22
08 10 03
07 52 05
06 44 58
07 09 21
07 41 00
07 40 56
06 54 30
06 39 46
06 55 39
06 50 33
07 01 56
09 26 04
09 39 20
10 02 17
09 50 15
09 56 22
10 16 29
10 09 30
11 00 25
11 14 25
10 52 25
09 53 22
12 25 08
13 01 56
12 43 23
13 26 46
13 06 41
14 00 02
13 30 08
13 05 37
13 46 19
13 38 35
13 42 35
12 06 12
13 54 26
13 48 27
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Agency

WSA Bremerhaven
WSA Bremerhaven
WSA Bremerhaven
WSA Wilhelmshaven
WSA Wilhelmshaven
WSA Wilhelmshaven
WSA Wilhelmshaven
WSA Wilhelmshaven
WSA Wilhelmshaven
WSA Wilhelmshaven
WSA Wilhelmshaven
WSA Emden

WSA Emden

WSA Emden

WSA Emden

WSA Emden

WSA Emden

WSA Emden

WSA Emden

WSA Emden

WSA Liibeck
WSA Liibeck
WSA Liibeck
WSA Liibeck
WSA Liibeck
WSA Liibeck
WSA Liibeck
WSA Liibeck
WSA Liibeck
WSA Liibeck
WSA Liibeck
WSA Stralsund
WSA Stralsund
WSA Stralsund
WSA Stralsund
WSA Stralsund
WSA Stralsund
WSA Stralsund
WSA Stralsund
WSA Stralsund
WSA Stralsund
WSA Stralsund
WSA Stralsund
WSA Stralsund
WSA Stralsund
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All TGs measure the water level with a float-system in a stilling well. The mechanical signal
of the float is transformed by an angle decoder into electrical signals in preparation for the
data transmission. During the last year, a working group dealt with the optimisation and mod-
ernisation of the whole tide-gauge network. By taking economic, hydrologic, oceanographic
and hydrometric aspects into account, it was ascertained that the network should remain in
size and number of TGs. However, from the hydrometric point of view, all TGs will be up-
graded with new technology such as radar sensors.

In the past, the BfG and the Federal Waterway- and Shipping Offices monitored the altitudes
of the tide-gauge zero points by geometric and hydrostatic levelling. The altitude of the tide
gauge zero point was related to a local network of benchmarks as well as to the nation-wide
ordnance datum of the German Federal States. To distinguish between vertical recent land
movements and long-term sea-level variations, permanent monitoring of the tide gauges is
necessary. This can be done with the GNSS-technology.

In 2001, the Bundesamt fiir Kartographie und Geodésie — Federal Agency for Cartography
and Geodesy- (BKG) started the installation of GNSS-stations at the Baltic-Sea tide gauges
Sassnitz, Warnemiinde, Kiel-Holtenau and at the North Sea tide gauges Hérnum, Helgoland,
and Borkum-Fischerbalje (Figure 1). The GNSS stations are part of the German GNSS Refer-
ence Network (GREF) as well as several international GNSS networks (IGS, EPN, ESEAS,
TIGA-PP). These stations are equipped with GPS/GLONASS receivers. The real-time data
are transferred via Internet. The eccentricities between GNSS-antennae and tide-gauges are
monitored regularly (precise spirit levelling) by the BfG, BKG and / or the Federal Water-
ways- and Shipping Offices.

In 2008, the BfG began to establish a network of continuous GNSS-tide gauge sites (PEGA-
SUS) in the area of the German Bight (Figure 1). These stations are equipped with geodetic
GPS/GLONASS receivers. The operation and the data processing are realised by the BfG. The
results (including the altitudes of the tide-gauge zero points) are related to a global reference
frame, thus making world-wide comparison of water-levels possible. PEGASUS sites might
become integrated into the IGS-TIGA-PP-Network.

Data availability

- Tide gauges:

The raw sea-level data are available at 1-minute intervals (the last 30 days only) and
can be retrieved from: http://www.pegelonline.wsv.de. The data are also used by the
BSH for the prediction of tides, water levels, storm surges, and currents. There are
plans to improve the availability of verified sea-level data via Web Services to transfer
the sea-level data to the GLOSS Data Centres. Hydrological data processing is done
by the local authorities who are also responsible for operating and maintaining the tide
gauges.

- GNSS (BKG):

Geodetic information from the BKG are available as follows:

TGs Borkum, Helgoland and Hérnum: ftp://igs.bkg.bund.de/EUREF/
TGs Warnemiinde, Sassnitz: ftp://igs.bkg.bund.de/IGS/
TGs Kiel: ftp://igs.bkg.bund.de/GREF/
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- GNSS (BFG):
Geodetic information from the BfG (PEGASUS) are available as from:
ftp://ftp.bafg.de/pub/REFERATE/mS5/GNSS/OBS/

Further geodetic information are available as from:

- DGFT: http://www.dgfi.badw.de/
- EUREF: http:///www.epncb.oma.be/
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