
Evolution of the subaerial part of coastal slope in the Nature Park 

“Piejūra”, Gulf of Riga, 1990-2020

J. Lapinskis
NGO Baltic Coasts; Department of Geography and Earth Sciences. University of Latvia, janisl@edu.lu.lv

LIFE CoHaBit "Coastal Habitat Conservation in Nature Park "Piejūra"", LIFE15 NAT/LV/000900

Introduction:

The coastal section of the Nature Park “Piejūra” is very typical for the top of the Gulf of Riga. For millennia, this area has been dominated by coastal accumulation, and formation of wide, 

low and flat coastal areas took place. Nowadays, with the increase in the influx of coastal visitors, erosion induced by this anthropogenic load is becoming significant.

For the sake of successful long-term preservation of the stability of coasts, the implementation of the most appropriate site-specific management measures and the maintenance of the 

quality of the eco-services provided by the coast are essential. In the conditions of coastal erosion risk, it is necessary to ensure the restoration of the initial (natural) coastal sediment exchange 

balance in long-shore and cross-shore dimensions. The following aspects are important in the context of the selection of possible coastal zone management measures of the NP “Piejūra”:

• necessity to maintain the recreational possibilities on the beach and primary dunes area;

• the most significant cause of erosion is of anthropogenic origin (fall in alluvial inflow from the Daugava river, as well as high “recreational load”) (Fig. 1);

• in most cases erosion does not pose a significant risk of coastal retreat, but lowers the quality of primary dune habitats.

Materials and methods:

Monitoring of coastal geological processes in the area began in the early 1990s. In the NP “Piejūra” coastal section a total of 60 stationary levelling cross-sections (profiles) have been 

installed (Fig.1), in which the measurements were performed repeatedly.

Results:

According to data from levelling cross-sections, since 2005, accumulation has increased in most of the NP „Piejūra”, with the exception of those coastal stretches where there is significant 

anthropogenic disturbance (Figs. 2-7). Since 1990, the average accumulation rate of wind-blown sand in the central part of Daugavgrīva Island, in the section from Vecāķi to Garciems, as well 

as in the section Gauja - Lilaste has been 1.0-2.5 m3/m per year. Meanwhile, the accumulation rate in the western part of Daugavgrīva Island and in the NE part of NP “Piejūra” near Pabaži does 

not exceed 0.5 m3/m per year. Episodes of catastrophic erosion of the coastal slope are very rare. Significant cases of erosion were observed only during the storms of 1993, 1999, 2001 and 

2005, when 2-15 m3/m of sand was washed away in each episode.

Conclusions:

Today, coastal sections with historical (since the mid-20th century) conditions of heavy wind induced erosion, as well as the main concentration areas of holidaymakers, are at higher risk of 

wave induced erosion, which in turn affects the conditions of existing primary dune habitats, beach width and beach sand volume.

In order to increase spatial resolution of surveys and deepen the understanding of relationships between recreational load, habitat maintenance measures and dune stability, the use of low-

altitude unmanned airship photogrammetry system is necessary.
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Fig. 1 Location of stationary leveling profiles of the subaerial part of coastal slope in the Nature Park “Piejūra” and 

coastal sections identified as being affected by human activities.

2. att. Teritorijas ar paaugstinātu antropogēno slodzi DP 

“Piejūra” Mangaļu iecirknī primāro un sekundāro kāpu 

joslā (attēlotas vietas, kur „kāpu izbradāšana” uzskatāma 

par vērā ņemamu traucējumu, kas rada negatīvas sekas).

Pētījumā izmantoto nivelēšanas šķērsprofilu novietojums.

Fig. 4 Stationary leveling profile of the subaerial part of coastal slope data 

visualization 1997-2020 (MAS 207-02 in Fig.1) 

Fig.7 Stationary leveling profile of the subaerial part of coastal slope data 

visualization 1990-2020 (MAS 200-2 in Fig.1).
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Fig. 5 Stationary leveling profile of the subaerial part of coastal slope data 

visualization 1992-2020 (BUS 193-4 in Fig.1)

Fig. 6 Stationary leveling profile of the subaerial part of coastal slope data 

visualization 1990-2020 (GAR 224-25 in Fig.1).

Fig. 2 Distribution of coastal sections of the Nature Park "Piejūra" according to the prevailing morphodynamic 

conditions during 1990-2005.

Fig. 3 Distribution of coastal sections of the Nature Park "Piejūra" according to the prevailing morphodynamic 

conditions during 1990-2005.
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