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Summary 

This report is a ósnapshotô of the current condition of the Vistula Lagoon. It consists of two major 

chapters. The first one describes physical conditions of the lagoon, climate, natural resources and land 

use patterns and the main problems related to the ecology and environmental protection. The second 

chapter deals with the management issues concerning socio-economic and political issues and the 

legal and management frameworks in the Polish and the Russian parts of the lagoon. Detailed 

information on administrative units, international conventions applied to the Vistula Lagoon, overview 

of legislative acts dealing with environmental issues in Russian system of legislation is contained in 

Annexes. 

The main environmental problems in the lagoon area are linked to flood danger in low-lying areas, 

increase of salinity and salt-wedge intrusions into discharging rivers, high level of eutrophication, 

problem of nutrients recycling from sediment and invasion of alien species. All of them may become 

more severe due to climate changes in the area. The most obvious management problems are: 

overfishing, absence of joint monitoring program both in the Polish and the Russian parts of the 

lagoon, disproportionality in development of different municipalities around the lagoon and different 

sectorial activities. Despite existence of formal mechanisms of transboundary cooperation between 

Poland and Russia, there is an obvious gap in practical transboundary cooperation and cooperation 

between stakeholders themselves at all levels, both in the Polish and the Russian parts of the lagoon. 

This fact is reflected in the report where some inconsistent information related to the Polish and the 

Russian parts of expertise, is submitted. 

Some important knowledge gaps were identified. Regarding the socio-economic segment, detailed 

environmental and economical assessment of construction of the passage across the Polish part of the 

Vistula Spit and the navigational canal running entirely in the lagoon towards the City of ElblŃg, is 

missing. Also, there is an absence of joint assessment and harmonization of economic plans and 

intentions in the Polish and the Russian parts of the lagoon. Any efforts of harmonization of Polish and 

Russian legislation concerning coastal zone management and nature preservation (NATURA 2000) as 

well as advancing the development of recreational and economic activities in different parts of the 

lagoon shore are absent. Finally, insufficient communication and indifference was identified between 

communities living on the Polish part of the Spit and those living on its southern shores; they belong 

to different major administrative units and find little common interest in joint efforts. 
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1. Introduction  

The Vistula Lagoon is located in the South Baltic and is the second largest lagoon in this area after the 

Curonian Lagoon (Fig. 1.1). The lagoon is separated from the Gulf of Gdansk by the Vistula Spit and 

its extension on the Russian side called the Baltiyskaya Kosa. 

 

As it is shared by Poland and Russia the lagoon has two different names: On the official political and 

navigational maps, the Polish part is called Vistula Lagoon (Zalew WiŜlany) and the Russian part is 

called Kaliningrad Lagoon (Kaliningradskij Zaliv).  These names are official and obligatory according 

to international conventions 

(http://www.kulinski.zagle.pl/zw/02_zalew_wislany_charakterystyka_akwenu.htm).  

 

Anyhow, among scientists the names Vistula Lagoon and Vistula Spit are used for the whole lagoon. 

This decision was introduced in a fundamental monograph written in the 1970s by Polish and Russian 

scientists, and published in Polish (Lazarenko, Majewski, 1975) and Russian languages (Lazarenko, 

Maevski, 1971) with only slightly different content. In this report we will therefore only refer to 

Vistula Lagoon and Vistula Spit, as these names are already widely used in English literature. In 

exceptional cases we will add the Polish or Russian names in brackets to make some specific 

clarifications. 

 

 
Figure 1.1. Map of South Baltic. Source: http://bhmw.mw.mil.pl/mapy2.php 

 

The lagoon has one connection with the Gulf of Gdansk which is located in the Russian part of the 

lagoon and that is called the Rinna Baltiyskaya (in Polish) or Kaliningradskij Morskoy Canal (in 

Russian) or Kaliningrad Marine Canal (will be further use, in English) 

(http://www.kulinski.zagle.pl/zw/02_zalew_wislany_charakterystyka_akwenu.htm). In the scientific 

literature this inlet is called the Baltiysk Strait, and it is a passage for marine waters to enter the lagoon 

and for the lagoonôs waters to discharge into the Baltic Sea.  

http://www.kulinski.zagle.pl/zw/02_zalew_wislany_charakterystyka_akwenu.htm
http://bhmw.mw.mil.pl/mapy2.php
http://www.kulinski.zagle.pl/zw/02_zalew_wislany_charakterystyka_akwenu.htm
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Geologically speaking, the Vistula Lagoon started to form around 7 500 years ago (Lazarenko, 

Majewski, 1975) by a slow process of separating coastal shoals with sandy dunes. Until the 16th 

century the Vistula Lagoon was under the influence of freshwater discharging from the Vistula River. 

The Nogat River, the eastern branch of the Vistula River delta (Fig. 1.2), took over 86% of the water 

of the Vistula River at that time.  

 

 
Figure 1.2. The Vistula River delta during 1300 (approximately). Source: 

http://www.kulinski.zagle.pl/zw/02_zalew_wislany_charakterystyka_akwenu.htm 

 

The intensive inflow of freshwater was accompanied by the accumulation of significant amounts of 

sediment, which led to a shallowing of the lagoon. Since the 16th century regulation of Vistula River 

and Nogat River started. In 1610, the first control structure was built in the Nogat River reducing its 

discharge to 75% of the Vistula River discharge. In 1848, a weir was constructed in Piekğo resulting in 

a distribution of the water between the Vistula and Nogat Rivers of 4:1 (25%). After a series of serious 

floods in ŧuğawy (the lowland west of the lagoon), the decision was taken to construct an artificial 

Vistula River outlet in świbno. The investment was realized during the period from 1890 to 1895. In 

1900 the inflow from the Vistula River to the Nogat River was cut-off by the Biağogóra lock. The 

Nogat River was regulated with three weirs and, presently, it takes only 3% of water from the Vistula 

River. Since this cut-off, the Vistula Lagoon started to change its character from a mainly freshwater 

basin into a brackish water coastal lagoon. This resulted in significant changes in the lagoonôs aquatic 

ecosystem. With respect to salinity, the lagoon is considered a transitional water area. 

 

http://www.kulinski.zagle.pl/zw/02_zalew_wislany_charakterystyka_akwenu.htm
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2. The Physiogeographical Story 

2.1 Physical conditions of the lagoon and the drainage basin 

The Vistula Lagoon (Fig. 2.1.1) is one of the largest inner marine water basins in Europe and is the 

second largest after Curonian Lagoon in the Baltic Sea. It covers an area of 838 km
2
 and has a drainage 

basin of 23,870 km
2
.  
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Figure 2.1.1 Location of the Vistula Lagoon and the main discharging rivers. 

 

It is shared between one EU-state (Poland) and one non-EU state (Russia) with 473 km
2
 belonging to 

Russia and the remaining part to Poland. It has a single inlet, the Baltiysk Strait, located in the Russian 

part of the lagoon. The lagoon has an elongated shape running from south-west to north-east and a total 

length of 91 km. The average width of the lagoon is about 9 km; the widest point measures 13 km. The 

lagoonôs coastline is about 270 km long, and the volume of water is about 2.3 km
3
. It is a shallow coastal 

ecosystem. The average depth of the lagoon is 2.7 m, and the maximum natural depth is 5.2 m close to 

the Baltiysk Strait (Fig. 2.1.2). 

 

 

Figure 2.1.2. Bathymetry map of the Vistula Lagoon. (Chubarenko, 2008) 

POLAND 



                                   Deliverable D2.1a 

10 

 

Vistula Lagoon is separated from the Baltic Sea by the Vistula Spit - a sandy, 55 km long peninsula 

(Fig. 2.1.3). The Spit dunes are mainly covered with pine and mixed forests which have been planted 

to reinforce the dunes, and to protect the Spitôs infrastructure from the prevailing winds blowing in 

from the Gulf of Gdansk. 

 

 
Figure 2.1.3. The Vistula Spit ï Krynica Morska. Source: http://www.zalew.org.pl/album2.phtml. 

 

The Lagoon exchanges water with the Gulf of Gdansk through the Baltiysk Strait, which has a width of 

approximately 400 m, a length of two kilometres and an average depth of 8.8 m.  

A navigation canal leads from the Baltiysk Strait up to the harbour of Kaliningrad; this canal is twice 

as deep as the largest natural depression in the lagoon. Despite its relative narrowness, the canal plays 

an important role in transporting sea water from the Baltic Sea to the lagoon. 

 

2.1.1 Salinity 

With respect to salinity the Vistula Lagoon is considered a transitional area. Average salinity (1950 -

1965) for the eastern part of the lagoon (spring-autumn) is 2.5-4.3 PSU, for the central part 3.9-5.0 PSU, 

and for the southern part 1.0-3.4 PSU. This is a result of salt water inflows from the Baltic Sea that 

influence all aquatic areas of the lagoon, including the mouth of the Pregola River, the largest river in the 

catchment. At the Baltiysk Strait salinity may reach up to 7 PSU.  

Hydrological regimes of the Vistula Lagoon have changed dramatically in the beginning of 19th 

century. Before 1916, the Nogat only brought up to 2200 m3/sec of water to the Vistula Lagoon 

during spring freshet. The sediments flux was up to 0.3-0.4 millions of m3. The Nogat delta increased 

by 15 hectares per year. Marine water intrusions were very seldom and not intensive. In 1916 the 

discharge of the Nogat River was regulated and today it equals to 25 m
3
/s in average. After the lagoon 

became marine water dominated, salinity has increased till todayôs values [Lasarenko, Maevski, 1971].  

Seasonal salinity changes are caused by variations in balance between marine and river drain 

influences. The minimum salinity in the lagoon (0.5ï4.5 psu) is in the late spring after the maximum 

of the river runoff occurs (March and April). Then, from May till August, salinity increases to 3.5ï6.5 
psu, the river runoff is very low and the marine influence prevails. In autumn, smooth desalinization 

starts, and finally, in winter, the ratio between the fresh and salt water in-fluxes stabilizes during ice 
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coverage and the lagoon comes to equilibrium between salting and refreshing processes [Chubarenko 

I., et al., 2004]. During the winter the significant amount of salt comes from the developed ice into the 

water column, mixes it totally, and may cause an increase of the lagoon water salinity by 10ï25 

percent [Chubarenko B., et al., 2005]. 

The canal and deep lower segment of the Pregola River (from its mouth towards the centre of 

Kaliningrad City) form an estuary part of the river, where permanent mixing of marine waters and 

river fresh waters occurs. The mixing zone seasonally migrates 10ī20 km distance both upstream and 

downstream, as well as becomes longer or shorter. In winter and the early spring the mixing zone 

shrinks up to 3ī5 km in length along the river and is localized in the Kaliningrad harbour. At this time 

characteristic values of the vertical and horizontal gradients are ca. 0.3ī0.35 psu per m and per km 

respectively. Spring increasing of the river runoff spreads the gradient up to 10ī25 km in length along 

the river and pushes the mixing zone towards the inlet (Fig. 2.1.4). The centre of the zone is 10ī20 km 

from the river mouth, the horizontal and vertical gradients are of ca. 0.05ī0.15 psu per m and per km. 

In the beginning of summer the river runoff significantly decreases, and any water level rise near the 

inlet immediately induces the salt water near-bottom intrusion upstream the canal (Fig. 2.1.5). As a 

result, a salt-wedge with maximum salinity of 4.5ī5 psu reaches the Pregola River mouth, but upper 

water layer remains fresh. Vertical gradients increase up to 0.5 psu per m. Autumn winds and active 

mixing of both water in the lagoon, and between the lagoon and the canal, destroy vertical gradients in 

the canal, and the mixing zone finally is kept in the harbour area (Fig. 2.1.6) [Chubarenko B., 2008]. 

 

 

Figure 2.1.4 Vertical structure of salinity distribution along the Kaliningrad Marine Canal 

(spring situation). Location of the canal is marked in pink on the schematic chart of the northern 

(Russian) part of the Vistula Lagoon. (Pilipchuk, Chubarenko, 2012) 
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Figure 2.1.5 Vertical structure of salinity distribution along the Kaliningrad Marine Canal 

(summer situation). Location of the canal is marked in pink on the schematic chart of the northern 

(Russian) part of the Vistula Lagoon. (Pilipchuk, Chubarenko, 2012) 

 

 

Figure 2.1.6. Vertical structure of salinity distribution along the Kaliningrad Marine Canal 

(autumn situation). Location of the canal is marked in pink on the schematic chart of the northern 

(Russian) part of the Vistula Lagoon (Pilipchuk, Chubarenko, 2012) 

 

The process of water exchange follows by plumes of the lagoon waters in the adjacent marine coastal 

area. Satellite images allow making formmetric estimations of discharged plums (Fig. 2.1.7).  

 


















































































































































































