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• temperature;
• precipitation;
• snow cover;
• atmospheric circulations;
• changes of vegetation;

river runoff changes;
ice regime changes;
coastal processes.

Parameters used Parameters used to to ilustrateilustrate climate climate 
variability variability andand changeschanges in Latvia:in Latvia:



LongLong--term variability of annual temperatureterm variability of annual temperature

Riga-University, 1795-2003
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SSeasonaleasonal and annual temperature 1950and annual temperature 1950--20032003
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LongLong--term changes of seasonal river discharge in term changes of seasonal river discharge in 
respect to mean annual valuesrespect to mean annual values

inin thethe River SalacaRiver Salaca
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Time series of Time series of ice ice breakbreak--up dates of river up dates of river 
in Latvia (1921in Latvia (1921--2000)2000)
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Decrease in length of snow cover (days) Decrease in length of snow cover (days) 
in Latvia for a period 1945in Latvia for a period 1945--20042004
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Data source: Monitoring data of Latvian 
Environment, geology and meteorology agency



ChangesChanges ofof springspring phenophasesphenophases BetulaBetula pendulapendula
1971-2000
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Correlation between temperature and leave
development (A) and leaf fall (B) for Betula pendula
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TheThe charactercharacter
ofof riverriver runoffrunoff
andand
atmosphericatmospheric
circulationcirculation
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Conclusions for climate variability in Latvia:Conclusions for climate variability in Latvia:
Air temperature observations show progressive 
warming over all the territory of Latvia (spatial
variability of temperature is 0,8 to 1,4oC) with 
relatively more rapid rise for the second half of the 
last century.

The annual precipitation increase about 7,5% is 
characteristic for the last century. The study allows 
to make conclusion that precipitation has
increased more in cold period of year.

The study confirms increase of winter runoff in 
proportion to the total runoff for the studied rivers.

The ice cover period in the studied rivers has been 
decreasing. The reduction of ice-covered period for 
the last 30 years has been from 2.8 to 5.1 days 
every 10 years.
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Possible impacts of 
climate change on 
coastal processes

Climate change - that occurs naturally and is 
associated with human activities - can significantly 
affect geological processes on coast, rendering them 
more vulnerable to damage caused by other stressors.



The main factors connected with 
climate change determining and 
affecting geological processes in 

coastal zone are:
1. Wind regime (storm recurrence an intensity, 

wind direction during storm and calm 
conditions),

2. air temperature during winter (ice and ground 
frost conditions, freezing and thawing cycles),

3. Sea level.



Wind regime - storm recurrence
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Erosion 
vulnerability of 
the coast

Risk limiting 
factors:
•Beach volume,
•Beach litology,
•Presence and volume 
of foredune,
•Height of the 
“mainland”,
•Volume of sand in 
nearshore zone,
•Geological property's 
of a bluff.

vulnerable

less vulnerable



Air temperature during winter - ice and 
ground frost conditions
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•Impacts associated with climate change and 
climate variability are not easily distinguished 
from those associated with other forces 

•Changes in coastal morphology is a 
cumulative phenomenon, and usually they 
do not demonstrate recent shift in climatic 
conditions

•We are faced with many uncertainties to 
the expected magnitude of change in 
climatic factors affecting litomorfodynamic
conditions at coast. This is a poor position to 
predict the erosional response along our 
coasts
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