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Observation data

Data behind current 
climate change 
assessment:

Parameter
Start of 

timeseries

temperature 1947

precipitation 1945

wind speed 1966

snow depth 1945

Station locations

Lielupe basin: Bauska and Jelgava Daugava basin: Daugavpils, Dagda, Zīlāni, 
precipitation only – Piedruja, Sīļi



CMIP6 climate change scenarios

Socio-economic factors 
such as population, 
economic growth, 

education, urbanization 
and rates of technological 

development

Concentration of 
greenhouse gases in the 

atmosphere (W/m2)
This component was 

used in previous (RCP) 
scenarios.

SSP1-1.9
SSP1-2.6
SSP2-4.5
SSP3-7.0
SSP4-3.4
SSP4-6.0
SSP5-8.5

In agreement with the policy makers, it was decided that in Latvia we will consider:
o SSP1-2.6 – minor climate change (not used in ICEREG)
o SSP2-4.5 – medium climate change
o SSP3-7.0 – significant climate change

SSP – Shared Socioeconomic Pathways
Global results also in IPCC 6th report (2023)



Model analysis workflow



Climate indices for river basins
All indices calculated for the whole season 
(November–April) as well as each month

Mean air 
temperature

Precipitation 
amount

Negative degree 
days (NDD)

Positive degree 
days (PDD)

days with daily 
average temperature 
below or above 0 °C 

count of such days 
within period and their 

temperature sum

values for coldest 10% 
and 25% winters as well 

as typical (mean)

10th and 25th percentiles 
for temperature and PDDs, 
90th and 75th percentile for 

NDDs



Average air temperature in Latvia
(1947–2024)

Average air temperature:
• during the climatic reference period (1961–1990): +5.6 °C
• during the period of climatic norms (1991–2020): +6.8 °C
The increase in average air temperature so far is 1.2 °C
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Past and future climate change in Latvia
Average air temperature

Average air temperature increase by seasons
(reference period vs. normal period): 
• Winter from –4.4 °C to –2.4 °C (biggest 

increase);
• Spring from 4.8 °C to 5.9 °C;
• Summer from 15.6 °C to 16.7 °C;
• Autumn from 6.5 °C to 7.1 °C 

(smallest increase)

The increase of the average annual
air temperature at the end of the
21st century in relation to the
reference period (1961–1990):
• minor climate change: +2.8 °C
• medium climate change: +3.7 °C
• significant climate change: +4.9 °C

Past climate change

Future climate change (2071–2100)

Air temperature, °C



Past and future climate change in Daugava and 
Lielupe Rivers
Average air temperature

Largest increase so far in 
January, in the future Dec–Feb

In many cases average air 
temperature would be positive 
by the end of the century



Past and future climate change in Daugava and 
Lielupe Rivers
Average air temperature

Coldest 10% winters in the future 
under SSP3-7.0 scenario will be 

warmer than typical winters now



Past and future climate change in Daugava and 
Lielupe Rivers

Negative degree days

Decrease in NDDs has been 
slightly more prominent so far 
in Daugava

For both basins Jan–Feb will 
see the largest decrease in 
NDDs in the future



Past and future climate change in Daugava and 
Lielupe Rivers

Negative degree days



Past and future climate change in Daugava and 
Lielupe Rivers

Number of days with negative mean air temperature

Historically Daugava basin has 
had more days with negative 
air temperature than Lielupe, 
and this would stay true in the 
future

Largest decreases in 
December, but also March



Past and future climate change in Daugava and 
Lielupe Rivers

Positive degree days

Different effects – Nov and 
Apr see the largest increases 
in the future



Yearly precipitation amount in Latvia
(1945–2024)
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Total precipitation:
• Reference period (1961–1990): 655 mm
• Climate normal period (1991–2020): 684.5 mm
Current annual precipitation amount increase is 4%



Past and future climate change in Latvia
Precipitation amount

Precipitation amount increase by seasons
(reference period vs. normal period): 
• Winter from 121.8 to 144.2 mm (+18.4%);
• Spring from 118.5 to 123.4 mm (4.1%);
• Summer from 215.1 to 222.3 mm (3.3%);
• Autumn from 200.6 to 194.6 mm (–3.0%)

The increase of the precipitation amount
at the end of the 21st century in relation
to the reference period (1961–1990):
• minor climate change: 18%
• medium climate change: 23%
• significant climate change: 24%

Past climate change

Future climate change (2071–2100)

Precipitation amount, mm



Past and future climate change in Daugava and 
Lielupe Rivers

Precipitation amount

Changes more variable than 
for temperature

However the future trend is 
the same for all periods – 
increasing, the largest increase 
projected for Mar–Apr



Implications for ice-jams

decline in 
NDD

less ice formation and 
thinner ice cover

lower probability of 
breakup jams

decline in 
NDD count

less frazil ice 
formation

lower probability of 
freeze-up jams

increase in 
PDD

combined with NDD 
accumulation

thicker ice and greater 
snow melt flow

increase in Nov–Dec 
precipitation

higher 
runoff

increased probability 
of ice-jams

winter frost 
less stable

more thawing 
periods

Increased probability 
of ice-jams in winter



Conclusions

While climate models suggest a long-term warming trend, which on 
average could decrease ice-jam probability, natural variability will 
continue to result in occasional colder winters. 

The frequency and intensity of extremely cold winters are projected to 
decline, but we see now already that due to climate change the winter 
season is less stable, with more fluctuations around 0 °C and therefore 
more thawing periods

In the future precipitation is projected to increase, especially during 
winter, which could be favourable for ice-jam formation.



Thank you for your attention!

klimats.meteo.lv
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