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SUMMARY

During the cruise, which is part of the Swedish pelagic monitoring program, Skagerrak, Kattegat,
Oresund, and the Baltic Proper were visited. In the Kattegat, a limited mapping survey of nutrients
was carried out through sampling from Svea's ferrybox. Nutrients and chlorophyll were analyzed in
these samples. Among the mapping stations in the Kattegat, only the Kullen station was sampled
with a full profile. Additional CTD stations were sampled in Arkona and the Bornholm Basin to
monitor the inflow that occurred in mid-December.

The surface water temperature had decreased since December and was around 2 degrees Celsius,
which is normal for January.

Nutrient concentrations had increased at several stations in the Kattegat and Skagerrak and were
within the normal range for January. In the Baltic Proper, nutrient concentrations were also within
the normal range and had not increased as much as in the western seas since December.

The oxygen situation remained poor, with oxygen deficiency from 50-60 meters and completely
anoxic conditions from 70-90 meters. The inflow at the end of December had affected the oxygen
concentration in the Hand Bay and the Bornholm Basin.

SMHI's next regular cruise with R/V Svea is scheduled for February 7-14, starting and ending in
Lysekil. Before that, SMHI will participate in SLU Aqua's IBTS Q1 from January 21 to February 4.



RESULT

The cruise was conducted aboard R/V Svea, starting in Gothenburg on January 10 and concluding
in Lysekil on January 18. Due to strong winds, only three stations in Skagerrak could be sampled,
all close to the coast.

Normally, winter mapping of nutrients is carried out by sampling at about 12 extra stations spread
across the entire Kattegat. Due to budget cuts in 2024, the number of cruise days had to be reduced,
resulting in the cancellation of sampling at some stations in the western part of Kattegat. At the
remaining mapping stations, only surface water was sampled using R/V Svea's ferrybox system.
The western part of Kattegat will be partially covered by the sampling conducted by SMHI during
SLU Aqua's expedition in January, IBTS Q1, where SMHI participates and carries out nutrient
mapping in both Skagerrak and Kattegat. To monitor the inflow that occurred in mid-December,
five extra CTD stations were sampled in the Arkona Basin and the Bornholm Basin.

Unfortunately, Svea's Moving Vessel Profiler (MVP) instrument, used for measuring profiles while
underway, was lost during the second part of the cruise in December. A search effort is planned
during SMHI's next regular cruise in February.

The ferrybox system was operated continuously throughout the cruise. Tests of the automatic
sampling system were conducted throughout the cruise.

This report is based on data that has undergone initial quality control and is compared to monthly
means from the period 1991 - 2020. When additional quality control has been performed, certain
values may change. Values in the report have been rounded and can differ a bit from values
published in the data base. Data from this cruise are published as soon as possible on the data host's
website, this usually takes place within a week after the cruise has ended. Some analyses are made
after the cruise and are published later.

Data can be downloaded here:
https://www.smhi.se/en/services/open-data/national-archive-for-oceanographic-data/download-data-
1.153150




Skagerrak

Due to strong winds, only three stations in Skagerrak could be sampled, all relatively close to the
coast. At all stations, the water was well-mixed down to a depth of 10 meters, the temperature was
around 2 degrees Celsius, and the salinity varied between 25-27 psu. At station P2 off Marstrand,
the salinity in the surface water was 25 psu, which is below normal. At the two more northern
stations, the salinity was around 27 psu, which is normal for the month. Below the well-mixed
surface layer, the temperature increased to around 7 degrees, and the salinity to about 34 psu, which
is within the normal range.

The concentration of nutrients had increased since December and was within the normal range at all
three stations, both in the surface water and below the thermocline.

The oxygen situation was good at all stations in Skagerrak, with normal values for the season, with
concentrations between 5.9-6.1 ml/1.

Chlorophyll fluorescence is a measure of plankton activity measured with a sensor mounted on the
CTD!. No strong chlorophyll fluorescence peaks were measured, but some activity was noted at all
stations in the well-mixed surface layer.

Kattegat and the Sound

The surface water temperature varied around 2 degrees Celsius, and the salinity ranged between 19-
22 psu. The salinity was within the normal range for the month, while the temperature was slightly
below normal at Fladen and during the second visit to station Anholt E. During the first passage
through Kattegat, there was no clear thermocline; temperature and salinity increased continuously
from the surface down to about 20 meters, where salinity and temperature stabilized at 33-34 psu
and 7-8 degrees, respectively. During the second passage through Kattegat, the surface water had
mixed and was well-mixed down to about 10 meters deep.

The reduced mapping of nutrients in Kattegat showed that the concentration of nutrients in the
surface water was relatively similar across the visited parts of the sea area. Additional nutrient
sampling in Kattegat will be conducted during SLU Aqua's IBTS Q1 expedition, January 22-31.
This expedition will cover larger parts of Kattegat and Skagerrak. The concentration of inorganic
phosphorus and nitrogen in the surface water had increased in Kattegat but decreased in Oresund
since December and was within the normal range for the month. The concentration of silica
remained above normal except at station N14 Falkenberg. In the deep water, all nutrient levels were
within the normal range.

Oxygen levels in Kattegat's bottom water were normal for the season. All values were above 4 ml/1
(the threshold for oxygen deficiency) and ranged between 4.9-6.2 ml/l, with the lowest in Oresund.

Peaks in plankton activity, as indicated by the chlorophyll fluorescence sensor, were noted at station
Anholt E and N14 Falkenberg around 10 meters depth.

! The CTD is a profiling measuring instrument and stands for Conductivity, Temperature, Depth. SMHI's CTD is also
equipped with sensors that measure oxygen and fluorescence, among other parameters.



The Baltic Proper

The surface layer temperature had decreased since December and varied between 2-4 degrees
Celsius, which was within the normal range. The salinity in the surface layer varied between 6-8
psu, from the Arkona Basin to the northern Baltic Proper. In the Eastern Gotland Basin, the salinity
was about 7.5 psu, which is above normal. In other basins, the salinity was below normal at some
stations. In the Gotland Basins, the water was well-mixed down to the halocline at 50-70 meters.
The halocline was sharper and somewhat shallower in the Eastern Gotland Basin compared to the
Western Gotland Basin. In the deep water below the halocline, the temperature was slightly above
normal. In the Arkona Basin, Han6 Bay, and the Bornholm Basin, five extra stations were sampled
to track the extent of the inflow that occurred at the end of December. In Arkona, the new salty
water was found from about 40 meters to the bottom (42-45 meters) at all stations, with a salinity of
about 19 psu and a temperature of about 5.5 degrees Celsius. In the Bornholm Basin and Han6 Bay,
a slight increase in salinity (around 15 psu) and a decrease in temperature (5.6-6.0 degrees Celsius)
were observed only very close to the bottom. It was not entirely clear if this was a trace of the
December inflow or an earlier, smaller inflow. At station BY5, no increase in salinity or decrease in
temperature was seen near the bottom. During the next expedition in February, these extra stations
will be revisited to see if the inflow has reached further into the Bornholm Basin.

The concentration of DIN varied between about 3-5 umol/l and was normal except in the northern
parts of the Western Gotland Basin (BY31 and BY32). The concentration of phosphate varied
between 0.6-0.8 pumol/l and was normal at all stations except BY20 Farodjupet, where higher levels
than normal were noted. The concentration of silica was above normal at most stations and varied
between 14-18 pmol/l.

The oxygen situation in the Baltic Proper remained poor. Acute oxygen deficiency (< 2 ml/l) was
present from 50-60 meters, and anoxic water with hydrogen sulfide was found from 90 meters in
the Western Gotland Basin and from 70 meters in the Eastern Gotland Basin. The inflow had
affected the oxygen concentration near the bottom at the Hano Bay station and BY4 Christiansge,
where the bottom water concentration was around 6 ml/l. Above the bottom water, at 70-80 meters
at these stations, water with oxygen deficiency was still present. The inflow had not affected the
oxygen concentration in the bottom water at station BY5 Bornholm Basin, where a low level of
hydrogen sulfide was measured.

Fluorescence measurements from the CTD showed low or no plankton activity in the surface layer
above the thermocline at all stations, with very low values below the thermocline. The highest
activity was measured in the Arkona Basin. No significant peaks in chlorophyll fluorescence were
observed.

More information about the algal situation can be found in the Algaware-report for December:
https://www.smhi.se/publikationer/publikationer/algrapporter (Only available in Swedish).
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Figure 1. Transect showing oxygen concentration, salinity and temperature measured with CTD.
stretching from Skagerrak through Kattegat and the Sound, into the Baltic Proper.



SMHI marine monitoring January 2024
DIN in the surface water (0-10 m)
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Figure 2. Concentration (umol/l) of dissolved inorganic nitrogen (DIN) in the surface water (0-
10m). Mean is based on data from the month within each basin during the years 1991 — 2020.

SMHI marine monitoring January 2024
Phosphate in the surface water (0-10 m)
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Figure 3. Concentration (umol/l) of phosphate in the surface water (0-10m). Mean is based on data
from the month within each basin during the years 1991 — 2020.



SMHI marine monitoring January 2024
Silicate in the surface water (0-10 m)
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Figure 4. Concentration (umol/l) of silicate in the surface water (0-10m). Mean is based on data
from the month within each basin during the years 1991 — 2020.
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Figure 5. Dissolved oxygen concentration in ml/l in the bottom water, approximately 1 metre above
the seabed. Note that the values have not been compared to statistics in the same way as in figures
2-6, that’s why only circles are shown.



SMHI marine monitoring January 2024
Temperature (CTD) in the surface water (0-10 m)
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Figure 6. Temperature in the surface water (0-10m). Mean is based on data from the month within
each basin during the years 1991 — 2020.

SMHI marine monitoring January 2024
Salinity (CTD) in the surface water (0-10 m)

° b " Z 1, "!‘. i ey
S9°N S 3 AN A <
! = Vv
58°N 7} : .
-V SV ara
57°N Vé o i @3
o] A
c6oN ) .V -y
T V0 By °
55°N ‘ e v' ) o P4 -:ZJ
,‘:_: Fo P ' =
Y a N g
; g ¥ ' A 15
g AN . =
54°N | Mearf is based onJanuary data in each basi 10
. 1991-2020. *standard deviation.

9°E 11°E 13°E 15°E 17°E 19°E 21°E
V¥V < mean -1std*® @ mean x1lstd* A > mean +1std*

Figure 7. Salinity in the surface water (0-10m). Mean is based on data from the month within each
basin during the years 1991 — 2020.



SMHI marine monitoring January 2024
pH in the surface water (0-10 m)
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Figure 8. pH in the surface water (0-10m).
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APPENDICES

- Track chart

- Table over stations, analysed parameters and number of sampling depths
- Monthly average surface water plots for regular monitoring stations
- Vertical profiles for regular monitoring stations
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Statistics based on data from: Bornholmshavet

Vertical profiles INFLOW-3

—— Mean 1991-2020

O -

10 -

20 -

30 -

40 -

50 A

60 -

70 -

January

St.Dev.

0

.
5

Temperature C

10 15 20 25

. o
10 15
Salinity psu

20

10 A

30 A

40 -

70 -

(

0

1

2 3
PO, umol/l

4

DIN pmol/l

00 25 50 7.5 10.0

® 2024-01-15

0

10

20

30

40

50

60

70

10

20

30

40

50

60

70

00 25 5

L
.0 7.5 10.0

Oxygen ml/I

0

20

40 60

SiO5 ymol/l



10

Depth m

30

40

10

Depth m

30

40

Vertical profiles INFLOW-1
January

Statistics based on data from: Arkonahavet
—— Mean 1991-2020 [ St.Dev. ® 2024-01-15

. 0 0 T
1
1
1
I
. 10 10 A !
1
1
l
. 20 20 1 |
1
1
1
1
. 30 30 1 |
I
1
1
- 40 40 1
l
!
0 5 10 15 20 25 10 15 20 0 2 4 6 8 10
Temperature C Salinity psu Oxygen ml/I
0.0 0.5 1.0 1.5 0 2 4 6 8 10 0 5 10 15 20 25

PO, pmol/l DIN pmol/l SiO5 umol/l



10

Depth m

30

40

10

Depth m

30

40

Vertical profiles INFLOW-0
January

Statistics based on data from: Arkonahavet
—— Mean 1991-2020 [ St.Dev. ® 2024-01-15

7 0 0 T
1
1
1
I
. 10 101 1
1
1
1
1
. 20 20 1 |
l
1
1
. 30 30 1
1
1
l
. 40 40 1 |
|
0 5 10 15 20 25 10 15 20 0 2 4 6 8 10
Temperature C Salinity psu Oxygen ml/I
0
- 10 -
- 20 -
- 30 -
- 40 -
0.0 015 1.0 1.5 0 2 4 6 8 10 0 5 10 15 20 25

PO, pmol/l DIN pmol/l SiO5 umol/l



= A NN
o o1 o O

Temperature C
(&)

PO, umol/l

STATION ANHOLT E SURFACE WATER (0-10 m)

Annual Cycles

—— Mean 1991-2020

¢

1.2 3 45 6 7 8 9 10 11 12

1 2 3 45 6 7 8 9 10 11 12

1 2 3 4 5 6 7 8 9 10 11 12
Month

St.Dev. o 2024

Salinity psu
N N w
o ()] o

-
()]
1

T~ _— |

—_
o

—
N

12 3 45 6 7 8 9 10 11 12

-
N
1 1

DIN pmol/l
oo

Vi

o N O
1

120

12 3 45 6 7 8 9 10 1112

110 A

O, saturation %

1 2 3 4 5 6 7 8 9 10 11 12
Month

OXYGEN IN BOTTOM WATER (depth >= 52 m)

1 2 3 4 5 6 7 8 9 10 11 12
Month

10

8 .

O, ml/l

0

19

85 1990 1995 2000 2005 2010 2015 2020 2025
Year



60

Vertical profiles ANHOLT E

—— Mean 1991-2020

0

5 10 15
Temperature C

20

0.0

T ‘ T
0.5 1.0
PO, umol/l

1.5

0

10

20

30

40

50

60

10

20

30

40

50

60

January

St.Dev.

10 15 20 25 30 35

Salinity psu

T ‘ T
5 10
DIN pmol/l

15

2024-01-16

0

10

20

30

40

50

60

10

20

30

40

50

60

(L ()

NG U ——

Oxygen ml/I

e
4 6 8

10

0

T ’ T
5 10 15

SiO5 ymol/l

20



STATION P2 SURFACE WATER (0-10 m)

Annual Cycles

—— Mean 1991-2020 St.Dev. o 2024

S~

N
(¢}
w
()]

N
o
1

Temperature C
o o o
Salinity psu

N w
()] o

0 r——r——T 1T "1 "1 "“"17 "T17T "“"T "1 1 20 rr——r 1T 1T 71T "1 "7 "1T "1 “"T"°1
123 45 6 7 8 9 10 11 12 1 23 45 6 7 8 9 10 11 12
1.0 14
0.8 - 12 1
= S 10 -
EO.G- £ 8 -
= 16
<t - .
o' 04 Z °
a QO 4 -
0.2 1 -
OO T T 1T "1 "7 "1 "“"T7T "“"T "“"T"°71 O T Trr 1 "T "7 T "7 "7 "1 7T
123 45 6 7 8 910 11 12 1 23 45 6 7 8 910 11 12
15 120

110 A

SiO5 ymol/l
o
<’ .
O, saturation %
S

0 T T T T T T T T T T T 80 T T T T T T T T T T T
1 2 3 4 5 6 7 8 9 10 11 12 12 3 4 5 6 7 8 9 10 11 12
Month Month
OXYGEN IN BOTTOM WATER (depth >= 75 m)
8 10
6 _r—\/ o
o o 4
2 e e e 2 =
0 0

1 2 3 4 5 6 7 8 9 10 11 12 1985 1990 1995 2000 2005 2010 2015 2020 2025
Month Year



—— Mean 1991-2020

0

I.II
5 10 15 2

Temperature C

0

0.0

05 10
PO, umol/l

1.5

Vertical profiles P2

January

0 ®

St.Dev.

10 A o
20 A
30 -
40 ~
50 A
60 -
70
80 -

90

25 30
Salinity psu

20 -
30 A

50 -

60 -

80 -

90 —®

0o 5 10
DIN pmol/l

15

2024-01-16
0

10
20 -
30 -
40 -

50 A

60 -
70 1

80 -

90

NG U ——
— L

Oxygen ml/I

8

10

20 A °
30 A °

50 -

60 -

80 -

90

I’ T
0 5 10
SiO5 ymol/l

15



= A NN
o o1 o O

o

)

Temperature C

PO, umol/l

.

STATION A13 SURFACE WATER (0-10 m)

Annual Cycles

—— Mean 1991-2020

1.2 3 45 6 7 8 9 10 11 12

1 2 3 45 6 7 8 9 10 11 12

(

1 2 3 4 5 6 7 8 9 10 11 12
Month

St.Dev. o 2024

N

12 3 45 6 7 8 9 10 11 12

w
o
1

Salinity psu
o

N
o

—
N

_

DIN pmol/l
O N b O COONDN
°

12 3 45 6 7 8 9 10 1112
120

110 A

O, saturation %

1 2 3 4 5 6 7 8 9 10 11 12
Month

OXYGEN IN BOTTOM WATER (depth >= 82 m)

1 2 3 4 5 6 7 8 9 10 11 12
Month

10

8 .

O, ml/l

6
4 -

2 e ——

0

1985 1990 1995 2000 2005 2010 2015 2020 2025
Year



Vertical profiles A13

—— Mean 1991-2020

°
1 e
°
- °
°
T .I T T
0O 5 10 15 20
Temperature C
- °
- °
°
T ‘ T
0.0 0.5 1.0

PO, umol/l

1.5

0

January

St.Dev.

10 -

20 -

30 A

40 A

50 -

60 -

70 -

80 A

T T q
25 30
Salinity psu

20 A

40 -

50 A

60 -

70

T ‘ T
5 10
DIN pmol/l

o
0

10

20

30

40

50

60

70

80

10

20

30

40

50

60

70

80

2024-01-16

NG U ——

I.I
4 6 8

Oxygen ml/I

10

T ‘ T
5 10

SiO5 ymol/l

15



Temperature C
o = o o NN
(o] o g O o1 O o1 O O;

o
o

0.4

PO, umol/l

0.2
0.0
25
20
15

10

SiO5 ymol/l

O, ml/l
N

STATION SLAGGO SURFACE WATER (0-10 m)

Annual Cycles

—— Mean 1991-2020

1.2 3 45 6 7 8 9 10 11 12

1 2 3 45 6 7 8 9 10 11 12

1 2 3 4 5 6 7 8 9 10 11 12
Month

St.Dev. o 2024

w
[@)]

w
o
1

_9\/_/\

Salinity psu
]

N
o
1

15 T T T T T T T T T T T
12 3 45 6 7 8 9 10 11 12
14

10 -

DIN pmol/l

o N O
1

12 3 45 6 7 8 9 10 1112

120

110 A

O, saturation %
o
o

1 2 3 4 5 6 7 8 9 10 11 12
Month

OXYGEN IN BOTTOM WATER (depth >= 64 m)

1 2 3 4 5 6 7 8 9 10 11 12
Month

10

8 .

O, ml/l

0

1985 1990 1995 2000 2005 2010 2015 2020 2025
Year



Vertical profiles SLAGGO

January
—— Mean 1991-2020 St.Dev. ® 2024-01-17
e 0 ° 0 T
. |
K 10 A 10 4 |
o |
. 20 A ° 20 1 | ®
|
1
. 30 A 30 A :
1
1
. 40 - 40 - |
|
1
. o 50 A 50 A : L
1
1
. 60 A 60 A !
|
1
. 70 A 70 A :
T . T T T T T T .' 7 T . T
0O 5 10 15 20 15 20 25 30 35 0 2 4 6 8 10
Temperature o(_: Sallnlty psu Oxygen mil/|
0 ® 0 .
°
. 10 - ° 10 -
°
] 20 - ° 20 A
] ° 30 A ° 30 -
. [ 40 - [ 40 -
4 ° 50 - ° 50 A o
. 60 - 60 -
. 70 A 70 A
T ‘ T T ‘ T I‘ T T T
0.0 0.5 1.0 1.5 0 5 10 15 0 5 10 15 20 25
PO, umol/l DIN pmol/l SiO5 ymol/l





