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Introduction

« Estuaries are biogeochemical reactors, influencing
carbon cycling, export of carbon to the ocean and global
carbon budgets.

« The Elbe Estuary has undergone significant ecosystem
shifts, from heavy pollution in the 1980s to a relatively
recovered state at present.

« Potential ecosystem feedback mechanism in the lower
and coastal estuarine region driven by tides.

* The aim is to identify how the seasonal and annual
changes in DIC at the inlet of the Elbe Estuary are
modulated by primary production and respiration.

Subestuary is turbid; Bay is more transparent.

Visual concept of a tidally coupled
biogeochemical reactor (Voynova et al.,

2013).
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Method

The Elbe Estuary has been
Flussgebietsgemeinschaft Elbe (FGG).

monitored the

by

The estuary was divided into seven zones, with focus on the
lower Elbe estuary and coastal waters (zones 6-7).

Mean seasonal DIC, pH and DO for 1985-2018.

For last 5 years (2014-2018), salinity, temperature and
dissolved oxygen (DO) was acquired from the FerryBox
station in Cuxhaven

Continuous measurements need to be corrected against
discrete samples measured at HEREON.
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Results

DIC dynamics in the Elbe Estuary have changed over time,
with 3 ecosystem states identified.
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Results g
e Supersaturated DO coincided with high salinity %
* How is this influencing the carbon dynamics over a
tidal cycle?
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Future Work

« Quantify DO changes over a tidal cycle, i.e. daily and monthly
variability.

« Conduct time-series analysis to determine the influence of
respiration/primary production on changes in DIC

 Incorporate the influence of nutrient loads on primary production

* Identify the influence of carbon processing in the nearshore
regions on carbon budgets.

eeeeeeeeeeeeeeeee



Thank you

Gregor Ollesch (FGG Elbe)
Martina Gehrung
Hendrik Rust
Oliver Listing
Tanja Pieplow
Wilhelm Petersen

Helmholtz-Zentrum

hereon



SOM

e NO3, PO4 and Si
correlated with salinity

primary production

negatively

Nutrient loading likely fueling
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Nutrients versus salinity
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SOM
§
DO to be corrected against laboratory winkler DO. =
o
* High DO coincided with high salinity a
(]
* Is nutrient loading fueling metabolism?
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SOM

DIC showed a significant
positive correlation with
salinity in July 2020, April 2021,
August 2021 and September
2021

How is metabolism impacting
DIC dynamics?
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SOM

DIC showed a significant
positive correlation with
salinity in July 2020, April 2021,
August 2021 and September
2021
How is metabolism impacting
DIC dynamics?
Outliers: sample 1

11 Titel der Prasentation, Z1, Arial Regular 9 pt

DIC (umol L™1) DIC (umol L™1)

DIC (pmol L)

2300 4

2200 4

2100 4

2300 4

2200

2100

2300 4

2200 4

2100

R* = 06347 07-2020
y = T7.025x+ 1965.54
p<0.05
b CI )
.
.
T T T T
O 06-2021
o F U Sgon P
R* = 01129
y =-2.021x+ 2230333
T T T T
R* = 0.1944 08-2021
y = 1577x+ 2061.124
p < 0.05
.
* 8 @
T T T T
10 15 20 25
Salinity (psu)

DIC versus salinity in 2020-2021

P e
04-2021 (O] 05-2021
: Coe®a g2 o
i_"—?“——ww
R? = 0.1885 R? = 0.1756
1y =2.247x+ 2147378 1 y = -5.007x+ 2315.784
p < 0.05
T T T T T T T T
06-2021 R* = 0.1648 07-2021
y = 1.203x+ 2125 166
LY -
. a® [ ) » 1
L
R® = 0.0886 -
1y =2.59x+ 2141 208
T T T T T T T T
| R*=07769 06-2021 | R*=07654 09-2021
y = 5.282x+ 1992 985 y = 4.423x+ 2013 651
p < 0.05 p= 005
L]
W M
[ ]
T T T T T T T T
10 15 20 25 10 15 20 25
Salinity (psu) salinity (psu)

Helmholtz-Zentrum

hereon

&




NO3 (umol L-1)

NO3 (umol L™1)

SOM

R? = 09537 07-2020 4-2021 07-2020 R* = 0.9451 04-2021
= -3.437x+ 111.642 | y = -0.083x+ 2.621
2001 p <005 - 25 p < 0.05
=
1 = 207
150 E »
=4
100 1 = 151
R* = 0.B823 E R* = 0.8423 b
50 1 =-10.01x+ 324.784 1.0 1 y=-011x+ 3.908 »
p=0.05 p=0.05
07-2021 08-2021 07-2021 08-2021
200 - —~ 257
i
150 A = 20"
= *
a
100 1 = 15 .
o
R? = 0.9966 RZ = 0.9954 1 R* = 0.9847 R* =09831
50 { ¥ =-6.66x+ 201.146 y = -5953x+ 169.501 1.0 4 y=-0.108x+ 4219 = -0.1089x+ 3.987
p<0.05 p<0.05 p=0.05 p=0.05
10 15 20 25 10 15 20 25 10 15 20 25 10 15 20 25
salinity (psu) salinity (psu) Salinity (psu) Salinity (psu)
NO3 and PO4 versus salinity in 2020-2021
12 Titel der Prasentation, Z1, Arial Regular 9 pt hel‘eon




SOM

NO3 (pmol L™1)

NOj3 (pmol L™1)

s | L] 072020 |
o5 | L2.2
»
50 -2.0
45 : rls
L ]
a0 | - F1.6
35 A = . -4
. L
30 | F1.2
[ ]
16:00 18:00 20:00 22:00 00:00 02:00 04:00
Time (HH:MM)
110 A
# 07-2021
L
100 - Ei
L ]
90 - 2.4
L
- »
B0 . 22
70 A L]
L ] L
" 5 20
&0 L ]
% F1.8
50 B
] F1.6
40 . -

02:52 04:48 06:43 08:38 10:33 12:28
Time (HH:MM)

{({-1 1own) *od

(¢-110wr) fod

NO3

r24

r22

r20

r18

r16

F24

F22

r20

rls

r16

r14

H P04
» 7
ur -
g
= =
5 i
(%] (]
= =]
s =
@ T
o |
P
= =
= =
7] ]
c o
A =

Sl

240

220

200 4

180 -

160 1

140 A

120

100 A

[ ] 4-2021

T
=
[==]

T
=
=]

T
=
=

T
=
]

T
=
[=]

r0.8

20:00 22:00 00:00 02:00 04:00 06:00 08:00

Time (HH:MM)
@ 808-2021 (5 p
L ]
100 o
[ - 2.6
90
[ ]
86 5 F2.4
[ ]
70 ® 2.2
_— v * lao
[ ]
50 H e |18
[ ]
01 e 16
og o *

20:00 22:00 00:00 02:00 04:00 06:00
Time (HH:MM)

NO3, PO4 and salinity against time

({-1 1own) *od

(;-11owr) Fod

22

F20

18

16

14

10

22

20

18

16

F14

(nsd) Aunes

(nsd) Auies

Helmholtz-Zentrum

hereon



	Carbon cycling between an estuary and adjacent coastal waters
	Introduction�
	Method�
	Results �
	Results �
	Future Work�
	Thank you
	SOM �
	SOM �
	SOM �
	SOM �
	SOM �
	SOM �

