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Towards a better understanding of the eutrophication 
in the Stettin Lagoon
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 Eutrophication is a major 

stressor in the Baltic Sea

 Measures like nutrient input 

reduction show marginal 

improvement of 

ecological status

 High water residence time 

facilitates intense nutrient 

recycling
Stettin Lagoon with incoming rivers (orange), 
outflows (red) and sampling stations 
(blue – Stettin Lagoon; purple – Greifswalder Bodden)

Peene

Methods

Background

Measures to improve the ecological status of the Odra outflow region must be expanded and made more efficient!

Implication

Summary
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 Brackish, shallow water body

 Frequent wind-induced mixing

 Continued high nutrient input 

from Odra & Peene river

 Low water exchange, 

high water residence time

(approx. 60 days) 

Site description

 Bottom chamber lander

 sedimentary oxygen consumption

 nutrient fluxes from the sediment

 Measurements in water column

 abiotic variables

 nutrient concentrations

 primary production (PP) 

and nutrient uptake rates

 Seasonal sampling in the 

Stettin Lagoon & Greifswalder 

Bodden in 2021 & 2022

Hypothesis
The Stettin Lagoon functions as a coastal nutrient filter for the coastal waters by incorporating riverine nutrients in biomass.

Not only riverine nutrients facilitate
eutrophication in the Stettin Lagoon but
also internal nutrient pools and cycling.

Coastal sites in the Odra outflow region
do not act as filter for nutrients.

 PP is, as expected, highest in spring and summer

Results

 Spring: PP is supported primarily by nitrate from the Odra River or Peene Strom

 Summer: PP in fuelled by ammonium likely from the sediment

Water  samples Bottom chamber lander

 Degradation of organic matter originating from 

the spring bloom produces recycled ammonium

 Simultaneously oxygen is consumed 

 hypoxic or even anoxic bottom waters during 

periods with low wind-induced mixing

 Summer 2021: 3 days of calm weather led to 

hypoxic bottom waters

0

2

4

6

8

10

0

200

400

600

February
2022

April
2022

May
2021

August
2021

October
2021

N
H

4
+

co
n

ce
n

tr
at

io
n

 
(µ

m
o

l L
-1

)

N
H

4
+

u
p

ta
ke

 r
at

es
 

(n
m

o
l L

-1
d

-1
)

0

50

100

150

0

200

400

600

February
2022

April
2022

May
2021

August
2021

October
2021

N
O

3
+

co
n

ce
n

tr
at

io
n

 
(µ

m
o

l L
-1

)

N
O

3
+

u
p

ta
ke

 r
at

es
 

(n
m

o
l L

-1
d

-1
)

0

10

20

30

40

50

0

2000

4000

6000

8000

February
2022

April
2022

May
2021

August
2021

October
2021

C
h

l a
co

n
ce

n
tr

at
io

n
 

(µ
g 

l-1
)

P
P

 (
n

m
o

l L
-1

d
-1

)

P
ri

m
a

ry
 p

ro
d

u
ct

io
n

 &
 

C
h

lo
ro

p
h

yl
l a

co
n

ce
n

tr
a

ti
o

n
s

N
it

ra
te

 u
p

ta
k

e
 r

a
te

s 
&

co
n

ce
n

tr
a

ti
o

n
s

A
m

m
o

n
iu

m
 u

p
ta

k
e

 r
a

te
s 

&
 

co
n

ce
n

tr
a

ti
o

n
s

0

2

4

6

8

10

0

200

400

600

February
2022

April
2022

May
2021

August
2021

October
2021

N
H

4
+

co
n

ce
n

tr
at

io
n

 
(µ

m
o

l L
-1

)

N
H

4
+

u
p

ta
ke

 r
at

es
 

(n
m

o
l L

-1
d

-1
)

0

50

100

150

0

200

400

600

February
2022

April
2022

May
2021

August
2021

October
2021

N
O

3
+

co
n

ce
n

tr
at

io
n

 
(µ

m
o

l L
-1

)

N
O

3
+

u
p

ta
ke

 r
at

es
 

(n
m

o
l L

-1
d

-1
)

0

10

20

30

40

50

0

2000

4000

6000

8000

February
2022

April
2022

May
2021

August
2021

October
2021

C
h

l a
co

n
ce

n
tr

at
io

n
 

(µ
g 

l-1
)

P
P

 (
n

m
o

l L
-1

d
-1

)

Greifswalder BoddenStettin Lagoon

BMBF financed


