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Herausforderungen der Ostsee Das giftigste Meer der Welt 
Umwelt Toxische Algen, tonnenweise Weltkriegsmunition und am Grund eine 

riesige Todeszone, dazu eine rasante Erwärmung: Die Ostsee ist gefährdet wie kaum 
ein Meer - und könnte zugleich zum Vorbild für viele andere Küstenregionen werden. 
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>>Perspektiven der Küstenmeere<<
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Bereitstellung von System- und Handlungswissen 
als Grundlage informierter Entscheidungen

Politik & 
Gesellschaft

Handlungswissen

Wissenstransfer im Dialog

Daten

Modelle

Theorie

System-
verständnis Vorhersage

Gezielte Kohlendioxid-Entnahme
Welche Möglichkeiten meeresbasierte Verfahren bieten  
und wie diese erforscht werden

Forschungsmission der Deutschen Allianz Meeresforschung (DAM) 
»Marine Kohlenstoffspeicher als Weg zur Dekarbo nisierung«



Die Verdunklung der Meere
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Die Lichtverfügbarkeit und die Farbe 
des (Küsten-) Ozeans sind eng mit 
seinen physikalischen, biologischen 
und chemischen Prozessen 
verbunden und unterliegen 
Veränderungen auf allen räumlichen 
und zeitlichen Skalen.



Historische Trends der Sichttiefe und Meeresfarbe

Marcel Wernand



the open oceans8,20,21, and expansion of oligotrophic gyres, probably
due to intensifying vertical stratification and ocean warming10,22.
These trends are noteworthy, because most (75%) aquatic primary
production occurs in these waters23. In shelf regions, Chl trends
switched from negative to positive in more recent years (since
,1980), consistent with reported Chl increases due to intensifying
coastal eutrophication and land runoff8.

Regional and global phytoplankton trends

To estimate regional Chl trends, we divided the global ocean into ten
regions, in which similar variability in phytoplankton biomass was
observed in response to seasonality and climate forcing24 (Fig. 3a).
To capture the range of potential Chl trajectories, regional trends were
estimated from GAMs as linear functions of time on a log scale in three
different ways: (1) continuous (linear trend), (2) discrete (mean year-
by-year estimates), and (3) smooth functions of time (non-monotonic
trend). This approach is comprehensive; it allows both the quantitative
(magnitude) and qualitative nature (shape) of trends to be estimated
(see Methods Summary and Supplementary Information for full
details).
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Figure 1 | Data availability. a, Temporal availability of ocean transparency
(red), and in situ Chl (blue) measurements. Bars represent the proportion of
total observations collected in each year, coloured ticks on x axes represent
years containing data. b, c, Spatial distribution of in situ Chl (b) and
transparency data (c). Colours depict the number of measurements per
5u3 5u cell (ln-transformed). d, Averaged Chl concentration from blended
transparency and in situ data per cell.
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Figure 2 | Local-scale trends in phytoplankton. a, Baseline year and
temporal span of Chl data used in local models. b, Mean instantaneous rates
of Chl change in each 10u3 10u cell (n 5 364). Yellow and red represent cells
where Chl has increased, while blue represents a Chl decrease. Cells bordered
in black denote statistically significant rates of change (P , 0.05) and white
cells indicate insufficient data. c, Mean instantaneous rates of Chl change for
each 10u3 10u cell, estimated as a function of distance from the nearest
coastline (km) and baseline year of trend. Colour shading depicts the
magnitude of change per year. All effects used to fit the trend surface were
statistically significant (P , 0.05).

ARTICLES NATURE | Vol 466 | 29 July 2010

592
Macmillan Publishers Limited. All rights reserved©2010

Boyce et al. 2010

Pietro Angelo Secchi (1818-1878) 

N>600.000



Francois Alphonse Forel
(1841-1912)



Wilhelm Ule
(1861-1940)

Francois Alphonse Forel
(1841-1912)



Long-Term Trends in Ocean Colour and Chlorophyll
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Secchi-Disk-Daten Archiv

Über 600.000 Daten Über 300.000 Daten innerhalb 150km



Datendichte je (Longhurst) Region



Trend Analyse je (Longhurst) Region
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Zur Veranschaulichung sind in Abbildung 22 die signifikanten Ergebnisse des Mann-

Kendall-Tests auf einer Karte dargestellt. Für die meisten Provinzen wurde aufgrund 

von geringen Datendichten kein Test erstellt oder das Ergebnis des Tests war nicht 

signifikant. Negative Trends bedeuten eine Verdunklung der Wassersäule und sind 

in der Abbildung in grün symbolisiert. Stagnierende Trends bedeuten keine 

Veränderung in der Sichttiefe und sind grau dargestellt. Positive Trends, hier in blau 

gefärbt, bedeuten eine Aufhellung der der Wassersäule. In dieser Abbildung (22) ist 

das Trendergebnis für die SD in über 200 m Meerestiefe im Sommer dargestellt. 

Dies ist nur eine von acht Karten für die SD Ergebnisse. Die Übrigen befinden sich 

im Anhang in den Abbildungen (38-41). Abbildung 23 zeigt das Ergebnis in über 200 

m Wassertiefe für die FU Werte im Frühling. 

 

 

Abbildung 22: Darstellung der signifikanten Mann-Kendall-Test Trendergebnisse für SD, in dieser 
Grafik dargestellt die Provinzen über einer Meerestiefe von 200 m im Sommer, Karte erstellt mit 
ArcMap. 

Datendichte nicht ausreichend über große Küstenbereiche.
à Was passiert auf regionalen Skalen (mit großen Datenmengen)



Dupont und Aksnes (2013): Centennial changes in 
water clarity of the Baltic Sea and the North Sea 

effects of changes in Secchi depth on organisms can be categorized
in terms of c and K effects (Irigoien et al. 2013).

Here we investigate changes in the Secchi depth of the North
Sea and the Baltic Sea from more than 40 000 records that was
compiled by Aarup (2002). These observations are from the period
1903e1998. Some of these observations have been utilized in
previous studies of long term changes in the Baltic Sea. For the
North Sea, however, we are not aware of previous studies that
extend further back in time than 1970. The data set used in the
analysis of Sandèn and Håkansson, 1996 included 3952 observa-
tions from the Baltic Sea and they obtained a Secchi depth shoaling
rate of w0.05 m yr!1. Fleming-Lehtinen and Laamanen (2012)
report shoaling rates, which was based on observations from the
summer season in open water, on the range 0.01e0.04 m yr!1 in
different sub regions of the Baltic Sea. They excluded the coastal
waters and noted that these waters need a detailed analysis on
their own. This is achieved in the present study by adding two at-
tributes to the data base of Aarup (2002); the distance to coast and
bottom depth for each Secchi observation.

Seasonality is commonly considered to be an import source of
variation inSecchidepth. But factors likedistance to coast andbottom
depth are also strong predictors for Secchi depth (e.g. Aksnes et al.,
2007). Such topographical effects also appear in climatologies for
the Baltic Sea and the North Sea (Aarup, 2002; Doron et al., 2011).
Here we estimate how Secchi depth is affected by bottom depth and
distance to coast and use this to map temporal changes in water
clarity in the coastal aswell as in the openwaters of the Baltic Sea and
the North Sea. Finally, we discuss potential ecosystem effects that
involve reduced photic habitats and visibility associated with the
centennial change in Secchi depth of the Baltic Sea and theNorth Sea.

2. Materials and methods

2.1. The data set

The Secchi depth observations compiled by Aarup (2002)
are available at ICES (http://www.ices.dk/ocean/project/secchi/).
This database contains 40 829 Secchi depth observations made in

the period from 1903 to 1998 and covers the geographic area
from !5"E to 55"E and from 50"N to 66"N. Information on the
position (latitude, longitude) and the time of observation are pro-
vided for each record, but no records of bottom depth are included.

We checked the dataset and removed duplicate records. Ob-
servations made the same day at the same location, but at a
different hour, were averaged to represent that day. The Secchi disk
observations are irregularly distributed in time (Fig. 1A) and space
(Fig. 1B) with a prominent lack of observations in the period 1940e
1957 (Fig. 1A).

We estimated the bottom depth and the shortest distance to the
coast by use of the NOAA internet accessible databases (http://
www.ngdc.noaa.gov/). The one arc-minute global relief model
ETOPO1 (Amante and Eakins, 2009) was used to estimate the bot-
tom depth, and the shoreline database (Wessel and Smith, 1996) to
calculate the shortest distance between a Secchi depth station and
the coast (mapping package m_map for Matlab MathWorks!).
Fig. 1C and D show that the Secchi observations have, on average,
been taken in shallower areas, as well as closer to the coast, in the
later than in the early years. Bottom depth was positively correlated
with distance to coast, but the associationwas surprisingly low. In a
linear regression (not shown) only 10% of the variation in bottom
depths could be accounted for by the variation in distance to coast.

We defined North Sea observations as those obtained between
51"N and 61"N and between !3.5"E and 13"E, and Baltic Sea ob-
servations as those obtained between 50"N and 66"N and between
13"E and 30"E.

2.2. Statistical analyses

First we used a non-parametric Wilcoxon test to estimate the
temporal change in Secchi depth by comparing the median Secchi
depth of the early (before 1940) and the late period (after 1957).
This comparison was based on pairwise observations made at
approximately the same location, i.e. within a distance of 0.25
latitudinal degrees. Secchi depth observations of the same time
period from one such location were averaged so that we were left
with only one Secchi depth for the early period and one Secchi

Fig. 1. The number of Secchi disc observations per year (A) and their geographical distribution (B). Annual average of the bottom depth (C) and of the distance to the coast (D) of the
Secchi depth locations as a function of time. Note that the bars represent 95% c.i. of the means and not the span of the underlying observations.

N. Dupont, D.L. Aksnes / Estuarine, Coastal and Shelf Science 131 (2013) 282e289 283

Ergebnisse
(<100m bis >100m Tiefe)
Ostsee
-3.2 bis -5.8 cm/a
Nordsee
-1.8 bis -5.2 cm/a



Durchschnittliche Secchi Tiefen Reduktion 
von 25-75% im 20ten Jahrhundert
(-1.4 bis -4.8 cm/a). Saisonale Unterschiede.
Devlin et al. (2008): Sedimente haben starken 
Einfluss in UK-Gewässern (spez. im Winter).Data collation and aggregation

• overlapping 
datasources
• multiple 
observations / 
repetitions
• different temporal 
sampling frequency
• different sampling 
spatial location

5 hydrodynamic regions

Reduction in Secchi depth

Average Secchi
depth reduction of 
25-75% during 20th

century

Rückgang der Transparenz, Capuzzo et al. 2015



Data collation and aggregation

• overlapping 
datasources
• multiple 
observations / 
repetitions
• different temporal 
sampling frequency
• different sampling 
spatial location

5 hydrodynamic regions

depth of a white disk in the water), and some environ-
mental factors during the measurement (e.g., solar
zenith, roughness of the sea surface, bathymetry) as
well as some characteristics of the disk (diameter,
reflectance of the paint) can affect the resulting value of
ZSD (see, for example, Preisendorfer, 1986; Dupont &
Aksnes, 2013; Philippart et al., 2013).
The study by Philippart et al. (2013), on ZSD measure-

ments of the western Wadden Sea, provides a useful
indication of the magnitude of the error associated with
the measurements carried out with disks of different
size and reflectance. In particular, the authors reported
that a change in Secchi disk diameter from 30 to 22 cm
caused a lowering of ZSD of 7%, while a change in
reflectance from 0.95 to 0.7 caused a lowering of 3%
(Philippart et al., 2013). In the same study, the authors
highlighted that measurements carried out at sunrise or
sunset (instead of noon) would underestimate ZSD

between 3% and 16% (at the winter solstice and sum-
mer solstice, respectively; Philippart et al., 2013). ZSD

observations used in this study were screened to
remove potentially biased values (see Materials and
Methods) and were spatially aggregated based on simi-
lar hydrodynamic conditions; however, other details
(e.g., the size and reflectance of the disks used) were
not known. The observed reduction in ZSD between

pre- and post-1950, in the different regions and seasons,
varied between 25% and 75% (Table 1). Therefore, it
could be argued that even if a change in size and reflec-
tance of the disks have occurred (similar to the example
given by Philippart et al., 2013), the associated bias in
the measurements would have been substantially smal-
ler than the changes between pre- and post-1950
observed in this study.
The reduction in ZSD between pre- and post-1950

for all regions combined (1.4–4.8 m; see Table 1) was
comparable to the reduction estimated by Dupont &
Aksnes (2013) for the coastal and offshore waters of
the North Sea (1.8 ! 0.3 and 5.2 ! 0.9 m, respec-
tively), and with the reduction observed during sum-
mer in the coastal Baltic Sea (1.2–4 m; Fleming-
Lehtinen & Laamanen, 2012). Dupont & Aksnes
(2013) observed that the strongest reduction in ZSD

occurred in offshore waters of the North Sea. Because
of different spatial and temporal aggregations of data,
it is not possible to directly compare Dupont and
Aksnes outcome with results from this study. In fact
while the offshore SSR region showed the strongest
reduction in m of ZSD (7.9 m; Table 1), the coastal
PMX region was affected by the highest percentage
reduction (75%; Table 1).
The mean values of Zeu-pre (37 m) for PMX+EAP

regions was comparable with estimates for a site north
of the Dogger Bank in 2007, classified as clear offshore
water (Capuzzo et al., 2013). This suggests, therefore,
that, in the first half of the past century, the presently
turbid waters of the southern North Sea were clearer
and comparable with the present-day waters of the
northern North Sea.
The impact of the changes in clarity can be better

understood by considering the mean depth of the pho-
tic zone, compared to the depth of the water column,
during summer for the PMX and EAP regions (Fig. 3).
Benthic primary production, an important component
of the total primary production in shallow coastal envi-
ronments, is sustained by the penetration of sufficient
light to the sea floor (Gattuso et al., 2006). It is likely
that a biofilm of microphytobenthic algae would be able
to colonize the seafloor surface in the EAP and PMX
regions pre-1950, as it has been observed in an area of
the North Sea with similar water depth and light cli-
mate (the Dogger Bank area; Reiss et al., 2007). Micro-
phytobenthos would have contributed to the stability of
the surface layer of sediments (Madsen et al., 1993),
thereby reducing resuspension, and would have been
an important food source for both benthic deposit and
suspension feeders, thus affecting benthic production
(Miller et al., 1996).
Records of benthic macrofauna (Frid et al., 2000;

Rumohr & Kujawski, 2000; Callaway et al., 2007) and

Fig. 3 Comparison of sea floor area within photic zone pre- and

post-1950 for PMX and EAP during summer (May–August).

The dark areas indicate part of the sea floor which were in the

photic zone in summer pre-1950 and in post-1950; lighter areas

used to be within the photic zone in summer pre-1950 but not in

post-1950; very light areas of sea floor were not in the photic

zone in summer pre-1950 nor in post-1950.

© 2015 Crown copyright. Global Change Biology published by John Wiley & Sons Ltd.
This article is published with the permission of the Controller of HMSO and the Queen’s Printer for Scotland., doi: 10.1111/gcb.12854
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Meeresboden mit Licht (1900-heute)

Meeresboden mit Licht (1900-1950)

Rückgang der Transparenz, Capuzzo et al. 2015
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Figure 21: Applied regression model shown as regression line with its equation, the coefficient of 

determination (R2), and the p-value for a) box 5a, b) box 7b, and c) box 7a. The dots and the error 

bars indicate annual mean Secchi depth and its standard deviation, respectively. 
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Figure 15: Representative boxes 5a, 7b, and 7a of the box model cover the area from the German 

coast to the north of the Dogger Bank (modified after Lenhart and Pohlmann (1997)). 

 

5a: -5,8 cm/a

7b: -4.3 cm/a

7a: -1,0 cm/a

Data and Methods 

13 
 

 

Figure 8: Map of the investigated North Sea region displaying the available 22,673 Secchi disk 

measurements from 1903 to 2017 as red dots. 

The box model developed by a study group of ICES provides a subdivision of the 

North Sea based on hydrographic as well as biological considerations (ICES, 

1983). Figure 9 shows the subdivision, which is formed by a ½° latitude x 1° 

longitude rectangular grid. The North Sea’s boundaries are based on the 

definitions of the International Hydrographic Bureau from 1937. According to ICES 

(1983) they can be roughly described as follows:  

“Channel boundary: Narrowest part of the Straits of Dover.” 

“Skagerrak boundary: Line Hanstholm – Lindesnaes.” 

“Atlantic Ocean boundary: Line Scotland - Orkneys - Shetlands.” 

“Norwegian Sea boundary: Meridian of 0°53'W between Shetlands and 61°N, 

further along the 61° parallel to the Norwegian 

coast.” 

 

Nordsee
N=22673, 
1903-2017

Verdunklung der Nordsee von 1920 und 1980, 
Stagnation bis 2010 und eine leichte
Erholung in den letzten Jahren.

Zielinski et al. (2020)



-3.8 cm/a
Ostsee Flemming-Lethinen & 

Laamanen (2012) 
Zielinski et al. (2020)

Kahru et al. (2022): SD 1927-2020 à -4.2 cm/a ± 0.6 m (haupts. CDOM+Phytoplankton)
Hauptänderungen bis 1987, 1998-2008 leichter Rückgang, seitdem Stagnation 
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measurements that the PCI is a coarse and inaccurate proxy for chlo-
rophyll a concentrations (Batten, Walne, et al., 2003). Moreover, the 
conversion factor as suggested by McQuatters‐Gollop et al. (2007) is 
likely to yield too high, considering-PCI values of zero are converted 
to chlorophyll a concentrations of ca. 2 mg/m3. However, this bias has 
explicitly been accounted for in the GAM model. Regarding the net‐col-
lected phytoplankton cells in 1912 (the only datapoint prior to 1946), 
this is likely an underestimate as smaller phytoplankton cells would 
slip through the mesh. To account for the uncertainty prior to 1946, 
the confidence intervals for the linear regression were expanded, by 
setting α = 1E-9, to place the low chlorophyll a concentration in 1912 
within the uncertainty boundaries. In this way, the resulting uncer-
tainty envelope essentially represents all possible chlorophyll a concen-
trations in the period 1903–1946 (Figure S2). This adds confidence to 
our conclusion that factors other than phytoplankton have contributed 
to the reduction in water clarity in the North Sea. Although this study is 
not designed to derive an exact change in KNON_PHY, we believe that the 
direction in which KNON-PHY has changed is correct, and thus also the 
direction in which the spring bloom likely has shifted during the 1900s.

Several studies have concluded that water clarity in the North Sea 
and Baltic Sea has declined throughout the 1900s (Dupont & Aksnes, 
2013; Fleming‐Lehtinen & Laamanen, 2012; Sandén & Håkansson, 
1996). While phytoplankton concentration (Fleming‐Lehtinen & 
Laamanen, 2012), resuspension of particles (Capuzzo et al., 2015), and 
dissolved organic matter (Harvey, Walve, Andersson, Karlson, & Kratzer, 
2019; Kowalczuk, Stedmon, & Markager, 2006; Stedmon, Markager, & 
Kaas, 2000) are all considered important for light attenuation in these 
areas, quantifying centennial change has been challenging.

Most of the North Sea has a bottom depth less than 100 m. In 
fact, the average bottom depth for all Secchi disk measurements in 
the shallow North Sea is 28 m, while being closer to 300 m in the deep 
areas. Thus, water clarity in the shallow North Sea is more likely to 
be influenced by resuspension of bottom sediments than that of the 

deep areas. This is somewhat corroborated by Capuzzo et al. (2015) 
who in a study of the shallow North Sea suggested that an observed 
increase in suspended particulate matter in the period 1988–2011 
was driving a simultaneous reduction in Secchi disk depth. However, 
in the deep North Sea, where the distance between the bottom and 
the submerged Secchi disk can be several hundred meters, resuspen-
sion of bottom sediments is less likely to influence Secchi disk depth. 
Thus, dissolved organic matter may play a relatively larger role in driv-
ing water clarity changes in the deep North Sea.

Increased concentrations of DOC in freshwater lakes and rivers 
draining to the North Sea and Baltic Sea have been found on both 
decadal (Evans, Monteith, & Cooper, 2005; Monteith et al., 2007) 
and centennial (Kritzberg, 2017; Meyer-Jacob, Tolu, Bigler, Yang, & 
Bindler, 2015) time scales. In addition, climate warming is predicted to 
increase terrestrial vegetation coverage, causing DOC concentrations 
in lakes and rivers to increase also in the future (Larsen et al., 2011).

In the Baltic Sea, river runoff is expected to increase by 15% in the 
next century (Graham, 2004), thus suggesting a positive correlation 
between higher temperatures and transport of DOC to coastal waters. 
In the Norwegian coastal current, evidence for such freshening, which 
implies coastal water darkening, has been given by Aksnes et al. (2009).

Spatial variation in light absorption is known to be strongly as-
sociated with DOM concentrations (Højerslev, Holt, & Aarup, 1996; 
Kowalczuk, Olszewski, Darecki, & Kaczmarek, 2005; Stedmon et al., 
2000), and potential temporal increases in terrestrial DOM load will 
likely decrease the North Sea transparency, particularly in the deep 
areas, suggesting increased light attenuation and delayed spring bloom.
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F I G U R E  3   Predicted phytoplankton response to increased non-chlorophyll light attenuation. In this study, we present evidence 
suggesting a centennial increase in non-chlorophyll light-attenuating substances in the North Sea. This implies a reduction of the euphotic 
zone, leading to a delayed, intensified, and prolonged spring bloom. While climate warming is suggested to advance the spring bloom due 
to earlier shoaling of the mixed layer, it also causes browning in lakes and rivers due to increases in terrestrial greening, ultimately reducing 
water clarity in downstream coastal areas. These contrasting responses highlight the importance of including water transparency in analyses 
of phytoplankton phenology and primary production
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Wir brauchen ein besseres
Verständnis der 
Wechselwirkungen in der 
Meeresumwelt
und mehr aktuelle Daten!

§ Verschiebungen der Nahrungskette (Aksnes et al. 2009)

§ Geringere benthische Produktivität
(Capuzzo et al. 2015; Mustaffa et al. 2020)

§ Weniger Primär- und Sekundärproduktion (Capuzzo et al. 2017)

§ Verzögerter Start der Phytoplanktonblüte (Opdal et al. 2019)
§ Oder frühere Phytoplanktonblüte ?

(Alvara-Azcárate et al. 2021)  



Unterschiedliche Ursachen der Verdunklung

Regionale Unterschiede (Küste/offene See, Gezeitengebiete, Fjorde,...) und 
saisonale Effekte führen zu Verdunkelungs- oder Aufhellungstendenzen.

§ Mehr Schwebstoffe in flachen Gebieten, 
verursacht durch Stürme, Vermischung
und Erosion 

§ Mehr CDOM (Gelbstoff) in Küstennähe
durch Flüsse und Einträge

§ Verstärktes Phytoplanktonwachstum
aufgrund von Eutrophierung und 
geringerer Schichtung (Erwärmung)

§ Spezialfall: Erhöhte Trübung im Bereich
mariner und landbasierter Gletscher

§ ...



Citizen Science – Jede:r kann mitmachen



http://www.eyeonwater.org/

Citizen Science – Jede:r kann mitmachen
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A.L.A.N.

Marine Lightscapes / Lichtlandschaften



Die Verdunklung der Meere

Hakai Magazine (2021): The Environmental Threat You’ve Never Heard Of

§ Es gibt mehrere Ursachen der Verdunkelung!
§ Es gibt klare Trends im letzten Jahrhundert, aber was passiert 

JETZT und in der ZUKUNFT?
§ Was sind die Folgen für die GESUNDHEIT DER MEERE?
§ Wie wirken sich künstliche Lichtquellen aus (marine A.L.A.N)? 
§ Mehr Daten, auch durch Einbindung der Bürger:innen
§ Eine solide Ausgangsbasis und ein dringender Bedarf an 

gesamteuropäischen Anstrengungen!



Die Verdunklung der Meere

Hakai Magazine (2021): The Environmental Threat You’ve Never Heard Of

Vielen Dank für Ihre Aufmerksamkeit
oliver.zielinski@io-warnemuende.de

@Zielinski_OZ



Open Ship auf den Forschungsschiffen 
„Maria S. Merian“ & „Elisabeth Mann Borgese“
Wann? Donnerstag, den 23. Mai 
2024, 10:00 – 18:00 Uhr (letzter 
Einlass: 17:00 Uhr) 
Wo? Warnemünder Cruise Center, 
Am Passagierkai
18119 Rostock-Warnemünde

Eintritt frei – 
Willkommen an 
Bord!

Foto: Th. Neumann/IOW)

Foto: IOW

Veranstalter: Leibniz-Institut für Ostseeforschung Warnemünde (IOW)
Partner: Reederei Briese Schiffahrts GmbH & Co. KG (Leer), Leitstelle Deutsche Forschungsschiffe an 
der Universität Hamburg, Rostock Port GmbH

Gäste: Fachschule Seefahrt Rostock-Warnemünde der Hochschule Wismar

Entdecken, 
Fragen & 
Zuhören, 

Diskutieren

www.leibniz-iow.de

info@leibniz-iow.de 

Zum Programm: 

http://www.leibniz-iow.de/
mailto:info@leibniz-iow.de

