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• The total length of the coastline of Latvia is approximately 496 km (NP - 35 km). 

• Coasts in Latvia are very “young” and are experiencing rapid natural transformation.
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Coastline 10,500 years ago

Coastline of NP “Piejūra” 
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• The peculiarities of the modern coast at the top of the Gulf of Riga have developed in the 
Holocene, combining the alluvial sediments of large rivers (Daugava, Gauja and Lielupe) and the 
powerful sediment inflow provided by the long-shore drift.

• A low and flat coastal landscape has developed, which has historically been dominated by 
sediment accumulation.



•In the 20th century the Daugava HPP cascade provides a very altered hydrological regime for the

river, including a dramatic reduction in alluvial runoff.

•Consequently, conditions in the coastal area of the NP “Piejūra” have also begun to change.

•In the 1950s and 1960s, coastal section to the east the Daugava river receded by about 60-80 m.

The retreat of the coast has also significantly intensified at the mouths of the Gauja and Lielupe

rivers.

Daugavgrīva coastal 

protection structures

Daugava HPP cascade 



The distribution of coastal habitats, the amount of sand in the dunes and even the landscape 

can be significantly changed in a very short time due to erosion caused by catastrophic storms. 

• 17. Jan.1992
• 14. Jan. 1993
• 4. Dec.1999
• 1. Nov. 2001

• 9. Jan. 2005
• 16. Jan. 2007NP “Piejūra”, Vecāķi, Jan. 2005 (after «Gudrun»)

Storm impact



Climate change can make a significant contribution to coastal 

transformation and coastal habitat change. 

According to IPCC 2019: "by 2100, the average water level is expected to increase by 0.30 - 1.10 m". 

In the NP “Piejūra”, this would mean the retreat of the shoreline due to erosion and inundation 

by 15 to 50 m. However, there is very high degree of uncertainty about how such water level 

changes will manifest themselves in a typical accumulative coastal section. 

•Coastal habitats are “transitional” – succession is

“quasi-cyclical”.

•The pressures of climate change can have a net 

negative impact on coastal habitats in Latvia when 

they are also affected by other anthropogenic factors. 



Manifestations of coastal processes within the NP “Piejūra” are mainly 

determined by:

– inherited peculiarities of the geological structure of the territory,

– the azimuth of the coastline in relation to the prevailing wind direction in the region,

– distribution and severity of the anthropogenic disturbances. 

This leads to situation, where in some 

parts of the coastal zone, a peculiar 

conflict has developed, confronting the 

“consumption” and sustainability of 

coastal resources. 

May 2020, Vecāķi



• Monitoring of coastal geological processes in the area began in the early 1990s.

• Data from stationary levelling cross-sections (profiles).
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Identification of problematic coastal sections 

(hindered 2110 and 2120 formation; deflation) 



Identification of problematic coastal sections

(hidered foredune formation; deflation) 



Habitat management (2110, 2120)

• The artificial creation of favorable conditions that would ensure rapid development of primary 
dunes is considered to be the most suitable measure to compensate for anthropogenic 
pressures.

• Since 2018 “dune planting”, “branching” and “dune fencing” anti-erosion measures were 
implemented in several key sections (total area covered and affected – approx. 200000 m2).

• The main goal was to reduce the risk of wind erosion in the existing affected areas and to 
maintain the continuity of coastal processes, as well as to improve the quality of recreation in 
the area, in parallel of ensuring the restoration of primary dune habitats in places where they 
have been damaged.
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Primary dune habitat management site in Mangaļsala
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Primary dune habitat management site in Garciems
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May 2019, Mangaļsala 



Nov. 2018, Carnikava



Sep. 2019, Carnikava



May 2020, Mangaļi

May 2019, Mangaļi



Coastal crossection (profile) changes during 2 years in coastal sections 

where “dune fencing” anti-erosion measures were implemented
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Results and Conclusions

• In most of the implementation areas the accumulation of sand brought by the wind took 

place in the amount of approximately 3.0-5.0 m3/m/year, which significantly exceeded 

the background level (0.5-3.0 m3/m/year). Total amount of sand accumulated due to 

implemented measures by September 2020 is approximately 25000 m3.

• Implemented measures are "self-sufficient" and their functionality will remain for 

several years even if the fences are not restored.

• Accumulation has also been more active in the areas where the dune grasses were 

planted than in the adjacent coastal areas. As opposed to fencing sites, the full effect 

could only be expected after several years.

• Fences and branch coverings have caused some resentment among residents and 

visitors initially due to their arguably unattractive appearance and apparent inefficiency.



The End
(not necessarily)

A mosaic of 70 aerial photographs of

the primary dunes obtained from an 

unmanned aircraft (Mangaļi)
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