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FerryBox on the route Gothenburg-Kemi-Oulu-

LUubeck-Gothenburg — operational oceanographic
and algal bloom monitoring of the Baltic Sea and
the Kattegat
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Stations with regular phytoplankton
sampling in national monitoring programme
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Chlorophyll a

Phyto- and mesozooplankton
Phytoplankon carbon fixation
Bacterial abundance and growth
High frequency station, 24 times
per year
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1I'\ﬂeso.?_ooplanklc)n is included

Frequency
monthly or
every two weeks
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Collaboration between Sweden and Finland

Operation of FerryBox on TransPaper is a
collaboration between the SMHI and Marine
Research Centre of the Finnish Environment
Institute SYKE and TransAtlantic AB.
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Gothenburg-Kemi-Oulu-Lubeck-Gothenburg

TransPaper

System established in 2009

Operational since Feb. 2010

Ship arrives in Gothenburg
every Tuesday at present
where service and collection of
water samples is carried out



Data presented in near real time on the internet
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FerryBox TransPaper - routes 2010 SMHI
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Flow through sensors and water samplers SMH'




pH and CO, system

General Oceanics CO,-analyser

Reference gases for CO,-analyser



A novel way to measure pH SMHI

DHPDS fluorescence  Advantages with DHPDS

Excitation 405 nm Wide dynamic range for pH

Bctmontonn 90 Wide salinity range
o “25503- Single LED feature
sty e 5 g Real and immediate fluorescence ratio with

o | an RGB CMOS camera
g pK 2P ideal for seawater applications
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DHPDS = 6,8- dihydroxypyrene-1,3-disulfonic acid

System developed by Aron Hakonen, Leif Anderson and
Stefan Hulth

Department of Chemistry, University of Gothenburg Project focused on ocean acidification
funded by the Swedish EPA



Sensors in air SMHI

In air measurements
= Air temperature
= Air pressure

" |rradiation (PAR,
Photosynthetic Active
Radiation)

"= CO, content




Real time data

Flow through system

Temperature near water inlet
Conductivity
Salinity (calculated)

Chlorophyll fluorescence —
phytoplankton biomass

Phycocyanine fluorescence —
cyanobacteria biomass

CDOM fluorescence
Turbidity
Oxygen (optode)

In air measurements

Air temperature
Air pressure

Irradiation (PAR, Photosynthetic
Active Radiation

Position and time stamp (GPS)

Not yet operational
High precision pH
High precision pCO,

CO, content
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Automated water sampling

Sampling frequency
* Every two weeks

Parameters

12 locations (every 4 weeks)
o Salinity

« CDOM/humic substances

6 locations in the Kattegat-
Oresund
» Chlorophyll a

5 locations

» Phytoplankton
(stations 7, 11, 13, 15 and 21)
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Real route 2010

TransPaper data 2010
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Overview of results the Bay of Bothnia 2010 M'II
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Overview of results the Baltic proper 2010 SMHI

The Baltic proper
Temperature °C

T T T T T T T
TransPaper data 2010 20 ”‘.“ F'N T
Baltic proper "
r m\ﬂllﬁ LT
ok Ll . . 4
Jan Feb  Mar Apr May Jun Jul Aug Sep Qct Nov  Dec
Salinity PSU
64N 10 T T
8 al “
T nnnlmmm nnnnnnrnnnnnn |ﬂmmn _
82N 4 1
Jan Feb  Mar Apr May Jun Nou Dec
Chlorophyll fluorescence
30 | T T T T T l l T 1 i
G0N
20 -
10+ -
L |_sdsama WY | I L LI L L 4 ,
58N Jan Feb  Mar Apr  May Jun Jul Aug Sep Oct Mowv Dec
Phycoeyanine fluorescence
04 T T T T T T T T T T T
56°N
| I 02 -
BN 0 I 1 1 I I I 0 1 L !
— I Jan Feb  Mar Apr  May Jun Jul Aug  Sep Oct Nov  Dec
12°E 16°E 20°E 24°E 28°E
Turbidity, NTU
10 T r T T T T T T T T T
1 el
s H at :
ot | |‘£|“O " uﬂﬂlvuunupkuu“l‘““t‘,ﬂ“"ﬁ*' haﬂ"“’“'“d . wl
Jan Feb  Mar Apr May Jun Jul Aug Sep Qct Mow Dec
Oxygen saturation, %
150 | 1 T T 1 T 1 1 1 T T
L wyl Sy
100 ) ulhha d“ ﬁ'j ! “u"m‘" "'ﬂ‘"h dh u-'ﬂh”thﬂ.l;‘i‘m
50 1 L 1 1 1 L 1 1 1 1 1

Jan Feb  Mar Apr  May  Jun Jul Aug Sep  Oct Nov  Dec 15



Overview of results the Kattegat 2010 SIMHI

The Kattegat
Temperature, °C
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FerryBox results compared to data from water

samples from research vessel
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FerryBox results compared to data from water

samples from research vessel
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Cyanobacteria monitoring using FerryBox

« Automated water
sampling for microscope
analysis of phytoplankton

* Phycocyanin fluorescence
— a proxy for
cyanobactieria biomass

 Temperature

» Phosphate concentration
(not yet implemented)

Cyanobacteria bloom at north cape of Oland 2006

Photo by Swedish Coast Guard, Air Patrol
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Distribution of cyanobacteria 1 June-30 August 2010
as indicated by phycocyanine fluorescence

Phycoc. fluer. (o) TransPaper 2010-09-08 12:10:38 to 2010-09-11 09:45:44
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BAWS - Baltic Algae Watch System - satellite observations
of surface accumulations of cyanobacteria blooms

Number of days with cyanobacteria observations during 2010

Number of days with cyanobacteria observations during the period 1997-2009 ﬂ"l
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Hansson & Oberg, Cyanobacterial blooms in the Baltic Sea, HELCOM Indicator Fact Sheets 2009 22



Thank you for your attention
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Contact:
bengt.karlson@smbhi.se

SMHI
Oceanographic unit
Gothenburg
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