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SUMMARY

The expedition was part of the Swedish regular meamonitoring programme and covered the
Skagerrak, the Kattegat, the Sound, the Baltic &rapd the Gulf of Finland. Data presented in this
report has been subject to preliminary quality cargrocedures only.

The stratification in the open sea areas of Skagewmas very weak. In the Kattegat and the Baltic
Proper sea surface temperature values was sligitlye normal. Surface nutrients showed mainly
values typical for the season, except for silizetéch had concentrations well above normal in the
Eastern Gotland Basin and the levels below normtie southern parts of the Baltic Proper.

The major inflow during December 2014 had not reddurther north than during the previous
cruise in October and the oxygen situation in thepdwater had deteriorated slightly. Hydrogen
sulphide is still present in Western and Northeatl&hd Basins.

Plankton activity was generally low.

The next regular cruise is scheduled to start Déeem.
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PRELIMINARY RESULTS

The expedition was conducted aboard the Finnistareb vessel Aranda and started in Helsinki on
November 9 and ended in the same port on Noventhérte winds during the expedition varied
from fresh up till gale force and were of varyinigedtion. Air temperatures ranged between 6 and
12 °C. An inflow to the Baltic, of about 25 Rrirough the Sound, took place during the expedition

In the Gulf of Finland and the northern Baltic Peofour stations that usually are sampled by the
Finnish Environment Institute (SYKE) were visitdthis extended monitoring is part of a new
collaboration between SYKE and SMHI with a viewite,, increasing the sampling frequency at
Swedish and Finnish monitoring stations.

The Skagerrak

The temperature of the surface water varied betwéehand 11.9°C, slightly lower, 10.3°C, at
Slaggo in the mouth of Gullmarsfjorden. Furthesstethermocline and halocline were found at 40
metres depth, in other parts of the area the ewater column was almost completely
homogeneous, in regards to both temperature amitgaht the coastal station Slaggo a clear
stratification in both temperature and salinity &&und at a depth of 10 metres and the salinity
was just below 26 psu in the surface.

All nutrients in the surface waters had increadigthtdy since the previous survey and showed
concentrations normal for the season. Phosphatentmations were in the range 0.2-0.3 umol/l,
inorganic nitrogen (nitrite + nitrate) 0.7-1.7 prhaind silicate 1.7-2 umol/l. The lowest oxygen
concentration in the bottom water was measuredégg8s, 3.2 ml/l at 72 metres depth,
corresponding to a saturation of approximately 50%.

Fluorescence measurements showed low biologicaitgéh the surface layer 0-10 m. For more
details on species composition see the separatet @pthe algae situation.

The Kattegat and the Sound

In the Kattegat, the temperature of the surfacemw@as in the range of 10.7 - 11.0°C, which is
normal or slightly above normal for the season. S&leity of the surface layer varied between 26.5
and 28.5 psu in the Kattegat, which is above nar8ainity data from Oresund is missing.
Temperature stratification was very weak. The Halecalso poorly developed, was found at
depths between 15 and 30 metres.

Also in Kattegat, as in Skagerrak, nutrient coneditns in surface waters had started to rise.
The phosphate content was around 0.24 umol/lienitrnitrate between 0.5 and 1.2 umol/l and
silicate in the range of 1.9 - 2.3 umol/l. In theu8d the phosphate content of surface water was
0.23 umol/l, the content of inorganic nitrogen @r@ol/l and silicate 2.9 umol/l, all concentrations
below normal. The lowest oxygen levels in the botiwater were measured at Anholt E in the
Kattegat, about 4 ml/l and at W Landskrona in tbar&i, 2.9 ml/l.

Some plankton activity was present in the surfagerl0-15 m. For details about the species
composition see the separate report on the algasien.

The Baltic Proper

The temperature in the surface layer was normsligintly above normal for the season and ranged
from 9°C in the north to 11.5°C in the southwestthe northern and central parts the thermocline



was well developed and was found at depths bet®@emd 40 metres. In the Bornholm Basin and
in the Hano Bight several different layers withyiag temperatures were found below 40 metres. In
the Arkona Basin the temperature stratification wexy weak. Surface salinity was normal for the
season and was in the range of 6.5 to 8.7 psuhaleeline was found at 40-70 metres depth in
Western and Northern Gotland Basins, and at 50-@&0e® depth in the Eastern Gotland Basin,
while it was observed at slightly shallower depththe south.

The concentrations of phosphate ranged from 0.24iimahe northern Baltic to 0.4 umol/l in the
south, which is normal. However, the station BYB1he northwest deviated, the concentration was
above normal, 0.5 pmol/l. Concentrations of inorgauitrogen, also normal, ranged from about 0.2
pnmol/l in the south, to about 1 umol/l in the noitere the station BY31 also deviated, where
levels were at 1.7 umol/l. The concentrations lidate increased from 4 pmol/l in the southwest to
10 pmol/l in north (at BY31 13 umol/l), levels waskevated in the Eastern Gotland Basin, normal
in the west and below normal in the Bornholm ankiofa Basins and Hano Bight.

Just like during the last cruise in October effedtthe major inflow were seen at BY20, but not at
BY21, further north. At BY20 hydrogen sulphide wasv present at 90 metres depth, underneath
was found a layer of oxygenated water down to atk80tmetres, where the water was again
completely oxygen-free down to the bottom.

In Western and Northern Gotland Basins the oxygertson remains very serious. In the Western
Gotland Basin completely oxygen-free conditionsenerund with hydrogen sulphide from 80-90 m
while acute hypoxia, <2 ml/l, was measured fromm&@res. In the northern part completely
oxygen-free conditions were found from 70-80 metned acute hypoxia from 70 metres.

In the Gotland Deep, in the Eastern Gotland Basinte hypoxia (<2 ml / |) occurred at depths
exceeding 70 metres. The entire water column wasaxygenated, and no hydrogen sulphide was
measured. Concentration of oxygen, however, hatldudeclined slightly since the previous
expedition in October and was now, in the bottontewaround 0.1 ml/l. In the Bornholm Basin
and Hano Bight, acute hypoxia prevailed at depkiceeding 60 to 70 metres.

Fluorescence measurements showed low biologicaitsicEor more details on species
composition see the separate report on the algasion.
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Figure 1. Transect showing the oxygen and salfniiyn the Sound to the Gulf of Finland.
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SMHI *hkkk

Ocean enh Fkkkk
Ser Stat P Station----------------- Lat----- Lo
no code r

o
j

0637 GFXX29EXT BY23/LL7 N5950.5 E2
0638 BPNXGOEXT LL12 N5929.0 E2
0639 BPNXOOEXT LL15 N5911 E2
0640 BPNXOOEXT LL17 N5902 E2
0641 BPNX35BAS BY29 N5853 E2
0642 BPNX27EXT BY21 N5826.5 E2
0643 BPEX26BAS BY20 FARODJ N5800 E1

0644 BPEX21BAS BY15 GOTLANDSDJ N5720 E2
0645 BPEX13BAS BY10 N5638 E1

0646 BPSE11BAS BCS 11I-10 N5533.3 E1

0647 BPSBO7BAS BY5 BORNHOLMSDJ N5515 E1
0648 BPSBO6BAS BY4 CHRISTIANSO N5523 E1
0649 BPSAO3BAS BY2 ARKONA N5500 E1
0650 BPSA02BAS BY1 N5500 E1

0651 SOCX39BAS W LANDSKRONA N5552.0 E1
0652 KAEX29BAS ANHOLT E N5640.0 E1
0653 SKEX18BAS A17 N5816.5 E1

0654 SKEX17BAS A16 N5816 E1

0655 SKEX16BAS A15 N5817.7 E1

0656 SKEX14BAS A13 N5820.2 E1

0657 FIBG27BAS SLAGGO N5815.5 E1

0658 SKEX23BAS P2 N5752 E1

0659 KANX25BAS FLADEN N5711.5 E1

0660 KAEX29BAS ANHOLT E N5640.0 E1
0661 BPSHO5BAS HANOBUKTEN N5537 E1
0662 BPWKO1BAS REF M1V1 N5622.25 E1
0663 BPWX45BAS BY38 KARLSODJ N5707 E1

Hydrographic
series

Date

Year: 2015

utc m m

450.3 20151109 1255 102
254.0 20151109 1910 84

144
105
019
020
953
003
935
824
559
520
405
318

20151109 2355 131
20151110 0300 169
20151110 0600 175
201511100915 121
20151110 1220 196
20151110 1700 239
20151110 2250 143
20151111 0655 91
20151111 1510 92
20151111 1855 92
20151112 0050 47
20151112 0405 46

245.0 20151112 1035 50
207.0 20151112 1555 64
030.8 20151113 0240 351
043.5 20151113 0420 203

051
102

20151113 0540 134
20151113 0740 98

126.0 201511130930 73

118
140

20151113 1540 94
20151113 1945 84

207.0 20151114 0050 64

452

20151114 1555 78

612.1 20151114 2210 21

740

201511150715 110

Ship: 01-Aranda

Time Bottom Secchi Wind Air Air
yyyymmdd hhmm depth depth di ve temp pre
C hPa

19 7 7.3100
2712 9.5 99
25 8 9.0 99
30 8 84 99
2912 9.2 99
3010 9.6 99
2813 10.3 99
28 9 10.4 99
27 10 11.3 100
27 12 11.3 100
27 7 12.2101
25 7 11.0101
2415 11.7 101
0515 12.0 101
2813 12.1101
2812 11.1101
2015 10.6 101

18 15 10.7 100
18 15 11.1 100
2017 11.2 100
2115 11.0 100
24 14 10.1 100
2512 7.9100
2716 6.9 100
26 14 9.6 100
2612 6.5100
25 7 6.7100

ki Date: 2015 -11-16
ki Time: 16:4 4
WCSIC PPCPZZTNOTSPOHPTNNNTASHLP PTC
s elect Hrhhoordeeahx2oo0o0o0oholiuiO OO0o
aocaedCilyooa ml yS4t234tkOmgN CCm
tu motPBw pi g PPNNNNa3un m
hd PrP 1 n I si

52830 X --X---- 13 X X - X=X XXX XX =X -~ - --X
59990 X --X---- 11 X X - XXX X X XX X - X - - -
19990 X --X---- 15X X - X X X XXX X X - X - - -
29990 X --X---- 16 X X - X X X X X X X X - X - - -
32840 X --X---- 16 X X - XX XXX XXX - X - - - --X
52750 X ------- I4XX--X-==-----=---
6 1450 X --X---- 17 X X - X XX X X X X X = X - - - --X
99990 X --XXX-- 20 X X X X X X X X X X X X X - - - --X
29990 X --X---- 15 X X =X =X X X X X X = X - - -
7 1250 X -XX--- 12 X X =X = X X X X X X = X - - - --X
32830 X -XXXX-- 12 X X X X = X X XXX X X X - - - --X
46990 X --X---12XX-X-XXXXXX-X---
49990 X --XX--- 8XX-X-XXXXXX-X--- --X
39990 X --X--—- 8XX-X-XXXXXX-X--- --X
41630 - --X---- 8XX-X-XXXXXX-X--- --X
71340 X --XXX-- IO X X X X - X X X X X X X X - - - --X
09990 X --XXX-- 15 X X X X - X X X X X X X X - - - --X
79990 X ------- 13---mmmee e -
59990 X --X---12XX-X-XXXXXX-X--- --X
4 2850 X ------- 10-------mmmm oo - --X
36830 X --XX-- 9XX-X-XXXXXX-X--- --X
29990 X --X---10XX-X-XXXXXX-X--- --X
29990 X --X--- 12 XX-X-XXXXXX-X--- --X
39990 X --XX-- 10X X X X - X X X X X X X X - - - --X
89940 X --X---- LI X XXX - XXX XXX XX - - - --X
49990 X -XXXX-- 5XXXX-=XXXXXXXX--- --X

01640 X --X---- 14 X X - X XX X X XX X - X - - - --X



SMHI *hkkk

Ocean enh Fkkkk
Ser Stat P Station----------------- Lat----- Lo
no code r
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0664 BPWX38BAS BY32 NORRKOPINGSDJ  N5801 E1
0665 BPNX37BAS BY31 LANDSORTSDJ N5835 E1

Hydrographic Ship: 01-Aranda
series Year: 2015

n----- Date Time Bottom Secchi Wind Air Air
yyyymmdd hhmm depth depth di ve temp pre
utc m m C hPa

759 20151115 1230 202
814 20151115 1625 449

26 9 8.0 99
29 6 8.2 99

Date: 2015
Time: 16:4

WCSIC PPCPZZTNOTSPOHPTNNNTASHLP
s elect Hrhhoordeeahx2oo0o0o0oholiuiO
aocaedCilyooa ml yS4t234tkOmgN

tu motPBw pi g PPNNNNa3un

hd PrP 1 n I si

7 2840 X -XX---- L7 X X X X X X X X X X X X X - - -

86990 X --XXX-- 23 X X X X X X X X X X X X X - - -



Bottom water oxygen concentration (ml/1l)

Country: Finland

Ship
Date

: Aranda
: 20151109-20151115
Series :

0637-0665

4.01

.
3.96




STATION P2 SURFACE WATER

Annual Cycles
—— Mean 1996-2010 - St.Dev. ® 2015
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Vertical profiles P2 November
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STATION A13 SURFACE WATER

—— Mean 1996-2010
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STATION A15 SURFACE WATER

Annual Cycles
—— Mean 1996-2010 - St.Dev. ® 2015

Temperature °C Salinity  psu
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Vertical profiles A15 November

——  Mean 1996-2010
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STATION A17 SURFACE WATER

Temperature °C
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Vertical profiles A17 November
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STATION FLADEN SURFACE WATER

Annual Cycles
—— Mean 1996-2010 - St.Dev. ® 2015
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Vertical profiles Fladen November
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STATION ANHOLT E SURFACE WATER
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Vertical profiles Anholt E November

Temperature °C

0 ®

®

10 - »

°

20 - @
30 -
40
90 -
60 -

®

0 5 10 15 20
PO, pmol/l

60

0.0

Mean 1996-2010

St.Dev. @ 2015
Salinity psu Oxygen ml/|
0 ——e 0 :
10 ~ 10 ~
20 ~ 20 ~
30 ~ 30 ~
40 ~ 40 ~
50 - 50 -
60 - 60 -
°
0 10 20 30 40 0 2 4 6 8 10 12
DIN pmol/l SiO,; pmol/l
60 60
o o
0 5 10 15 20 0 10 20 30 40



STATION W LANDSKRONA SURFACE WATER
Annual Cycles
—— Mean 1996-2010 - St.Dev. ® 2015
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Vertical profiles W Landskrona November
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STATION

Temperature °C
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Vertical profiles BY1 November
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