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Chief Scientist: Laura Tuomi /Finnish Meteorological Institute

1. Vedenvaihto2023 (Water Exchange 2023) research cruise

The RV Aranda was on research cruise on 9.-18.10.2023. The study areas
were the northern Baltic proper, the Aland Sea, the Archipelago Sea and
southern part of the Bothian Sea. The overall purpose of the measurement
campaign was to collect hydrographic data from these area to evaluate the
properties of the water masses transporting between the different basins.
During the cruise maintenance, recoveries and deployments of instruments
measuring hydrography, waves and currents were made.

Hydrography measurements with shipborne CTD were made in the northern
Baltic Proper, Aland Sea, Archipelago Sea, and southern part of the Bothian
Sea at 105 stations (Fig. 1). At some of the stations more than one CTD cast
was made in order to capture temporal variation in temperature and salinity in
addition to spatial one.
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Figure 1. Locations of stations visited during the Vedenvaihto2023 cruise shown with orange
dots. Bathymetry source: EMODnet Bathymetry (www.emodnet-bathymetry.eu).
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During the cruise three ADCPs and one wave buoy were recovered, and three
ADCPs were anchored close to the Lagskar Deep. In addition, maintenance
to FMI's wave buoy near Ut6 was performed and deployments of automated
measurement devices were made (Argo float to Bothnian Sea and underwater
Glider to the Lagskar deep).

2. Observations

Measurements of temperature and salinity were done with R/V Aranda CTD.
The aim of these measurement was to define the overall hydrographic
conditions in the different basins and study properties of water masses
transported between the basins.

The CTD measurements showed that surface layer temperatures had cooled
down to 8.5 - 12 °C in all the study areas (Fig. 2). Surface layer was warmest
in the Archipelago Sea and at areas close to coast. The weather was windy
and cold during the cruise and large part of the differences in the surface
temperatures are related to temporal variation, not only spatial. In the deeper
layers, there was a lot of variation in temperature, which according to
preliminary analysis of the data is more related on spatial than temporal
differences within and between the basins.

i
. %‘
. e {\i\
61 61 : - u

15.0 . N N Rres

12 J
i . . 7.00
135 - 75

130 . - :
.

1.5 E : ~ & g L 25
o BB C RN Py | ¢ .00
0 Py R e T pAEE T
95 i, W R T sl B L) 78
90 Sth .. h}m iy S el éf%{ 5

8.5 Sy ole ?:‘ Y g -@Z@%’ Iy
8.0 \r“% Lt ey Mf.a:gﬁ‘“ L B ; 25
60 7.5 ggo L _* . i Sl 00

: v

N . 7.0 " & . o i{h
B . d ) 8.5 X H =~ 75

- ] Lt . A 8s o R ] ! . . X
T P L R ’ 55 o % : " 50

: ] 2 =
ggs > T 45 g‘f;%.’w * 25
/){ - . 40 e - .00
i B N A
18° 20° obo 18° 20° 22°

Figure 2. Surface temperature (on the left) and salinity (on the right) at the measurement
stations.

The surface layer salinities were between 6 — 6.6 psu in the Lagskar Deep,
5.6 — 6.1 in the Aland Deep and 5.2 — 5.7 in the Bothnian Sea. Similar to the
temperatures, there was large spatial variation in the lower layer salinities,
visible especially in the Lagskar Deep and in the Bothnian Sea. The deepest
parts of the Aland Deep had the smallest spatial variation in salinity.
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Figure 3. Temperature and salinity profiles measured from the Lagskar Deep and northern
Baltic Proper.
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Figure 4. Temperature and salinity profiles measured from or close to the Aland Deep.
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Figure 5. Temperature and salinity profiles measured from the Bothnian Sea.
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Figure 6. Temperature and salinity profiles measured from the Archipelago Sea and stations

close to the southern edge of the Archipelago Sea.
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Organistation Contact details for | Dataset
Scientific crew data
Laura Tuomi Finnish Meteorological firstname.lastname | CTD data
Institute (FMI) @fmi.fi
Hedi Kanarik FMI
Veera Haapaniemi FMI
Minttu Pekkala FMI
Meri Smedberg FMI
Tuomo Roine FMI
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