
Methane dynamics in brackish coastal water

Carbon dioxide is 
continuously exchanged 

between water and air due to 
differences in partial pressure, which can 

vary greatly over a year in a eutrophic sea. In 
summer, carbon is fixed in the water by growing 

organisms and more carbon dioxide can be 
absorbed from the atmosphere. In winter, carbon 

dioxide formed during decomposition is released to 
the atmosphere. In coastal areas, carbon inputs 
from land also contribute to emissions. Over the 

year, more carbon dioxide is likely to be 
emitted to the air than absorbed by water. 

However, greenhouse gas emissions 
from the coasts are dominated 

by methane.

Methane in the
seafloor is mainly formed 
by microorganisms in the 

sediments during decomposition 
of organic matter. When methane 

production is very high, the 
seafloor becomes oversaturated. 

This leads to the formation of 
bubbles.

In
stratified waters, 

the majority of methane 
in the surface water is 

transported through the 
dissolution of bubbles. These 

bubbles itself are challenging to 
capture in measurements, leading 

to potential underestimation of 
total emissions to the 

atmosphere.

Some 
methane 

diffuses from the 
seafloor into the 

water column
where it can

diffuse further 
upwards.

In
stratified waters, 

dissolved methane 
diffused from the seafloor 

becomes trapped below the 
thermocline and is 

consumed within this 
lower layer.

In
mixed waters, the 

surface water contains a 
combination of methane 

that has diffused out of the 
seafloor and methane that 

originates from the 
dissolution of bubbles that 

escaped from the 
seafloor.

The 
bubbles are

able to pass through 
the  thermocline and

ascend within
the water column, 

where they
undergo partial 

dissolution.


