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Salinity and saltwater inflows
Andreas Lehmann; Ari Laine; Christian Dieterich; Jan-Hinrich Reißmann; Markus Meier; Matthias Gröger; Urmas Lipps

Description

• Salinity refers to the dissolved salt content of a 
water body.

• The surface salinity of the Baltic Sea varies from 
less than 2 g kg-1 in the Bothnian Bay to more than 
20 g kg-1 in Kattegat thanks to the freshwater 
inflow from the catchment.

• Meteorologically driven large saltwater inflows 
(the so-called Major Baltic Inflows, MBIs) 
sporadically ventilate the Baltic Sea bottom with
saline, oxygen rich water.

• On centennial time scales, there have not been 
any statistically significant trends in salinity, river 
flow and MBIs. They do show, however, a 
pronounced multi-decadal variability with a period 
of about 30 years as part of the natural variability 
of the system.

Key messages

• Freshwater supply by rivers is expected to 
increase 1-20 % by the end of the century 
resulting in a decrease in salinity by up to -1.5 
g kg-1 depending on the climate model

• The intensity and frequency of MBIs are 
projected to remain unchanged

• Due to uncertain changes in regional water 
cycles (precipitation) and global sea levels, 
the confidence in future salinity projections is 
low

• Salinity and the ventilation of the deep water 
with oxygen are important drivers of the 
Baltic Sea ecosystem functioning

TO DO: check some missing references, shorten & polish



Stratification and ocean circulation
Andreas Lehmann; Jan-Hinrich Reißmann; Markus Meier; Matthias Gröger; Urmas Lipps

Description

• Stratification denotes the vertical layering of 
a water body according to water density 
mainly determined by layer specific water 
temperature and  salt concentrations

• During the warm season, the steep thermal 
gradient in the vertical water column, the 
thermocline, develops at a depth of 10-20 
meters.

• Wind stress at the air water interface can 
potentially homogenize the water column 
and thus influence stratification

• During 1982-2016, stratification has increased 
in the Baltic Sea 

Key messages

• Theoretically, several parameters would favor 
stronger stratification in the future: the projected 
increase in freshwater supply over the Baltic Sea 
drainage basin accompanied with the supply of 
deep salt rich waters from the North Sea, plus 
warming of the surface layer

• Increasing stratification would weaken the mixing 
between the well ventilated surface waters and the 
deep waters making the bottom more vulnerable 
against deoxygenation

• However, only few empirical studies report an 
increase in stratification in the future climate

• The complex interplay between temperature 
change, wind change and changing precipitation 
makes it difficult to predict future climate effects 
on stratification

TO DO: cross-check with the ”salinity and saltwater inflows”, plus some further referencing



Precipitation and extreme events
Anna Rutgersson; Birgit Hünicke; Eduardo Zorita; Erik Kjellström; Janika Laht; Marcin Kawka; Markus Meier

Description

• Precipitation refers to water falling to 
the ground in various forms from 
liquid (e.g. rainfall and drizzle) to solid 
(e.g. snowfall and hail) or in mixed 
forms involving both snow and rain 
(e.g. sleet)

• Precipitation is part of the 
hydrological cycle that includes also 
evaporation, infiltration and runoff

• It is a key feature in determining soil 
moisture conditions, river discharges 
and flooding, and thereby many 
human activities

Key messages

• A warmer climate leads to an 
amplification of the hydrological 
cycle

• In the Baltic Sea region, this implies 
increasing precipitation in the 
winter half of the year, and in the 
north also in summer.

• There is a large uncertainty as 
whether precipitation will increase 
or decrease in summer in the 
southern part of the Baltic Sea 
region 

TO DO: there are some +/- contrasting arguments in the text that need to be cross-checked and referenced



Run-off and extreme events
Harri Kuosa; Janika Laht; Jukka Käyhkö; Marcin Kawka; Markus Meier

Description

• Run-off describes general, long-term and/or 
regional flow of water on the land surface

• It is typically given as litres per second per square 
kilometre (l s-1 km-2) (allowing comparisons 
between rivers of different sizes), or millimetres
per year (mm a-1) (allowing comparisons with 
precipitation and evaporation)

• The magnitude of water flow in a river is the result 
of various complex hydrological processes 
including precipitation, evapotranspiration, 
infiltration and storage (e.g. in the form of snow or 
ground water)

• Extreme runoff events refer to floods, which 
typically occur during spring-time snow melting 
period, but can also be related to precipitation 
extremes

Key messages

• Climate change is likely to have a clear influence on the 
seasonal run-off as a response to changes in the form of 
the precipitation (rain-snow), as well as by altering the 
temperature-evapotranspiration regime

• In the northern Baltic Sea region presently characterized 
by spring floods due to snow melt, the floods are likely to 
occur earlier in the year and their magnitude is likely to 
decrease owing to less snowfall, shorter snow 
accumulation period, and repeated melting during winter

• In the southern part of the Baltic Sea area, increasing 
winter precipitation is projected to result in increased 
river discharge during winter.

• During summer, however, decreasing precipitation 
combined with rising temperature and 
evapotranspiration is projected to result in drying of the 
root zone.

TO DO: requires shortening and simplification, some definitions needed (e.g., ”flood”), plus references


