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1. Introduction

Algaline type of environmental monitoring started in the Baltic Sea already in 1993
(Rantajärvi, 2003). The core of this network is automated measurements and water
sampling onboard passenger ferries and other commercial ships. The systems installed
onboard ferries used are called ferryboxes. Thes systems pump consantly water from the
sea surface layer (from approximately at 5 m depth) through the sensors and measure
temperature, salinity, chlorophyll a fluorescence and other parametsrs. The spatial
resolution is about 100-200 m depending of the speed of the ferry and the measurements
are repeted after every 0.5 to 3 days depending on the ferry schedule. In 2012 altogether 6
ferries were equipped with such system in the Baltic Sea. However, some areas, e.g. Gulf of
Riga and eastern part of the Gulf of Finland were not covered with such monitoring
activities.

The main aim of the present report is to show the applicability of ferryboxes for marine
environmental monitoring and assessment. The systems in use in the project region and
their technical details including quality control procedures are described. Examples of
assessments products are presented. The ferrybox data and data aquired in the region using
other approaches are compared. Examples of ways to combine ferryboxes and other
sampling methods are presented.

In the frames of the GES-REG project a ferrybox system was rented and installed onboard
the Tallink ferry Romantika travelling between Riga and Stockholm. It was in operation for 6
months in summer-autumn 2013. Both, the lessons learned and the first results of this study
are described in the present report. The main emphasis of the study was on phytoplankton
monitoring.
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Figure 1.1. Algaline network in 2012 (Finnish Environement Institute, 2013) and Riga-Stockholm line
added into the network in the frames of GES-REG project in 2013.
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2. Alg@line
Seppo Kaitala, Kari Kallio, Jenni Attila, SYKE

2.1. Use of Alg@line monitoring in environment assessment and data
comparison
The Ship of opportunity (SOOP) monitoring system onboard Finnlines ferries operating
across the Baltic Proper from Helsinki to Travemünde has formed the backbone for the
Alg@line monitoring. The Alga@line observations started on that line first onboard Finnjet
in 1992 and continued on Finnlines ferries since 1998. The ferry sails twice a week.
Chlorophyll a fluorescence, temperature and salinity are recorded in a flow through water
system with a spatial resolution of about 200 m. The data recording has the geo-reference
logging from GPS.

Figure 2.1. Alg@line monitoring routes and Near Real Time data storage and dissemination system
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Figure 2.2. Real-time Alg@line observations in the Internet: www.balticseaportal.fi

Updating the record in near real time and disseminating the records of salinity,
temperature, chlorophyll and phycocyanin fluorescence demonstrates the current
development phytoplankton and cyanobacteria blooms in the Baltic Sea.

Besides the water flow-through monitoring, the system includes an automated refrigerated
sequential water sampler, which collects water samples of 1 liter volume for supplemental
analysis of inorganic nutrients, phytoplankton species composition and chlorophyll a
analysis with extraction method in the laboratory. Onboard Finnmaid water samples are
collected about every 50 nautical miles along the route (24 samples) from Travemünde to
Helsinki once a week.
The weekly means for the certain sea are plotted against the long term mean and standard
deviations. From the plots the unusual blooms are pointed out when deviating from the
standard deviation.
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Figure 2.3. Annual succession of phytoplankton estimated from chlorophyll a weekly means (◊) and
standard deviations for different parts of the Baltic Sea. Chlorophyll a is analyzed from water
samples.

2.2. The comparison of measurements between ferries Finnmaid and
Transpaper
The comparison was carried out for observations in 2010 along approximately the same
route but varying time difference within 2 days. The routes of 2 ferries overlap in the sea
area between Borholm and Öland islands
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Figure 2.4. Overlapping Ferry routes on 14.4.2010 with time difference of 8 hours.
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Table 2.1. Comparison of chlorophyll a fluorescence, temperature and salinity records between
Finnmaid and Transpaper ferries according to the records in 2010.
Temperature Co

Salinity, PSU

Date
2010
and
time
diff.
3 April
18 h.

7.4
7.3
7.2
7.1
7.0
6.9
6.8
6.7
6.6

Lat

57

55
14

57

2.0
55

18

Temp [°C]

Lat

6.0
4.0

16
Lon

14 April
7h

22-24
May
62 h

10.0
8.0

0.0
14

Lon

16

18

57

20.0
15.0

26 July
2h

10.0

Lat

Chlorophyll a fluorescence
CHLA µg/l

5.0
55

0.0
14

16
Lon

18

23 Aug
15 h
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30-31
Aug
9h

2 Sept. 2
h

16 Sept
3h

20 Sept
0.5 h

23 Sept
5h

14-15
October
7h

19
October
3.5 h

9

21
October
1h

25-25
October
9.5 h

22 Nov
14 h

As the parallel records demonstrate, the observations fit well between each other. The
highest differences were observed in the chlorophyll a records, what can be explained with
vertical migration of phytoplankton, probably dinofagellate species.

Figure 2.5. The comparison between Silja Serenade and MS Victoria along the route TallinnStockholm (Ivan Kuprijanov, EMI)
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Comparison of the records of monthly variation on Finnmaid and Transpaper ferries was
carried out for the summer 2011 with the records along the latitude.

Table 2.2. Comparison of monthly variation of Alg@line recods on the ferries Transpaper and
Finmaid in 2011. Data only from Bornholm to Oulu was used from Transpaper. Note the different
latitude scale.
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The salinity records in September on the ferry Transpaper turn out to be stable when the
ferry is cruising along the same route. The visits in the Gdynia and Helsinki harbors cause
remarkable deviations from the mean of the chlorophyll a records.

2.3. Comparison of chlorophyll a records from satellite with Alg@line and
other observations.
Alg@line observations are carried out from the water with the inlet in the depth
approximately in 5 m. The big ferry mixes the water column well, thus the observations may
be considered as average between the depth from 0 to 10 meters. On the contrary, satellite
records get the information from the surface and the gained information reduces sharply
with the depth. Satellite observations are restricted to the non-cloudy days. Alg@line
records are carried out weekly and are not weather sensitive. Conventional monitoring on
the standard sampling stations is carried out with analyzing water samples from different
depths. The conventional monitoring needs a vessel for the sampling and in the best case is
carried out monthly. Recently the pilot studies are carried out to use navigation buoys with
device installations for measurements of environmental parameters as temperature, salinity
and chlorophyll a fluorescence. With these smart buoys the continuous records can be
obtained in real time. Recording depth can vary and several depths can be obtained with
extra cost.

Figure 2.6. Scheme for multiple monitoring approaches.
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Figure 2.7. Comparison of Alg@line ferrybox measurement against satellite observations during the
spring bloom in 2006.
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Figure 2.8. Alg@line Ferrybox Data vs. EO Data, Chlorophyll a from Alga@line and satellite sensors
follows similar pattern when phytoplankton is evenly distributed in the ware column (upper case
7.4. 2010), but in case of cyanobacteria blooms floating on the surface, the observations differ
(lower case 14.7.2010).

As demonstrated in the Figs. 2.7 and 2.8 in most cases Alg@line ferrybox observations
follow similar patterns with satellite records. If phytoplankton or cynabacteria accumulate
on the surface, satellite observations pick up this phenomenon but ferrybox measurments
might miss this.
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Figure 2.9. Observations platforms as Alg@line ferries, smart buoys, sampling stations (upper panel )
and records from of Helsinki buoy (data: Luode Consulting).

As demonstrated with smart buoy records (Fig. 2.9), diurnal phytoplanton migration may
cause significant fluctuation of chlorophyll a in the surface layer. Similar record was
obtained from the ferry Baltic Princess with 5 hours’ time difference (Fig. 2.10).

17

Figure 2.10. Comparison of chlorophyll a fluorescence data from the Tallinn-Helsinki ferrybox and
buoy measurements.

Because chlorophyll may remarkably vary daily long-term averages for different
observations are needed. Weekly averages for satellite data (all pixels recorded during the
week), all ferrybox records observer during the week as well as data from conventional
sampling stations are compared in Fig. 2.11.
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Figure 2.11. Weekly averages of the Helsinki-Porkka WDF region satellite records, mooring buoy,
Alg@line ferrybox and monitoring station records.

As different observation show remarkable variation even when averages are used,
combined data should be used for the environmental assessments.
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3. Ferrybox measurements in Estonia
3.1. Ferrybox approach within the marine environmental monitoring
programme
The first trials of using ferrybox measurements for environmental monitoring and research
were conducted in Estonia in 1989-1990 along the ferry line Tallinn-Helsinki in co-operation
with the scientists from Finnish Institute of Marine Research. Routine measurements started
in 1997 and the ferrybox sampling was included into the national marine monitoring
programme in 2000. At present two ferrybox lines are part of the monitoring programme –
Tallinn-Helsinki operated by Marine Systems Institute (MSI) at Tallinn University of
Technology and Tallinn-Stockholm operated by Estonian Marine Institute (EMI), University
of Tartu.

Figure 3.1. The system and ferry route Tallinn-Helsinki with sampling points for marine monitoring.
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The systems used for ferrybox monitoring in Estonia measure temperature (T), salinity (S)
chlorophyll a (Chl a) fluorescence and turbidity (see the system installed on board of the
Tallink ferry cruising between Tallinn and Helsinki in Fig. 3.1). Water intake is at the depth of
4-5 meters. To restrict larger particles to get into the measurement system a mud filter
(pore size 1 mm) is used just after the water intake. The filter is cleaned regularly to prevent
clogging of the water flow. Prior to the sensors a debubbler is installed to avoid air bubbles
to affect the measurements of conductivity, turbidity and Chl a fluorescence. The rate of
water inflow varies between 12 and 15 l min-1. The flow rate through the sensors is
stabilized by an internal pump creating a flow rate of 6-7 l min-1. Water samples are taken
by an autonomous sampling device whereas the water is pumped from the debubbler into
the bottles using an internal pump of the water sampler.

The sensors have been calibrated at the factory before the installation and if necessary sent
for an additional laboratory calibration. Since the system contains two temperature sensors
the performance of them is routinely followed by comparison of data acquired from the
sensors. The quality of thermosalinograph data is guaranteed by taking a series of water
samples (14-17 samples) and analyzing them using a high-precision salinometer AUTOSAL 24 times a year. The SCUFA fluorometer is calibrated at the laboratory once every winter.
However, due to the dependence of fluorescence values upon the varying optical properties
of the sea water and phytoplankton species composition, weekly sampling and laboratory
analyses for Chl a content is performed in order to convert the fluorescence values into Chl
a. The system and sensors are kept clean by an acid washing procedure performed
autonomously every night. Additional manual cleaning for SCUFA sensors is conducted
weekly during the productive season.

Temperature and salinity recordings from ferryboxes are used to describe the background
hydrographical conditions for environmental assessments. As an example the temporal
variability of temperature and salinity distribution along the ferry line Tallinn-Helsinki is
presented in Fig. 3.2. In addition to average seasonal course of temperature and variations
in surface layer salinity (whether less saline waters from eastern gulf or more saline from
the western regions prevail in the sea area between Tallinn and Helsinki) these data give
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also information about the coastal upwelling events. For instance, in July-August 2012 two
of such events were observed near the northern coast of the Gulf of Finland.

Figure 3.2. Variability of temperature and salinity along the ferry route Tallinn-Helsinki in summer
2012.

Water samples for marine monitoring purposes along the ferry line Tallinn-Helsinki are
taken 12 times per year at 3 locations (see Fig. 3.1). Samples are analysed for nutrients, Chl
a and phytoplankton species composition and biomass. Obtained data are used for
assessment of ecological status of coastal waters (for those points which are in the coastal
waters). As an example Chl a and phytoplankton biomass data collected in summer 2012 are
22

presented in Fig. 3.3. According to the assessment criteria (published as Annex 6 of the
Order of the Ministry of Environment, Estonia no 59, 12.11.2010), the border between the
ecological quality classes “good” - “moderate” and “moderate” - “poor” for this coastal
water type are 2.7 µg l-1 – 5.5 µg l-1 and 0.42 mg l-1 – 0.84 mg l-1, respectively. As seen from
the Fig. 3.3 all measured Chl a values exceed the criterion “good”-“moderate” for Chl a and
all, except one, biomass values exceed this criterion for biomass at station TH1. Thus
median mean for both variables and for the quality element phytoplankton as a whole
shows moderate ecological quality class. For the open sea waters the formal quality criteria
are absent in Estonia. When using the target value set by HELCOM for Chl a in the Gulf of
Finland and the allowable deviation from it, which gives the criterion of the border between
“GES” and “non-GES” of 2.0 µg l-1, the open sea waters along the transect between Tallinn
and Helsinki are clearly not achieved GES yet (according to Chl a).
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Figure 3.3. Variability of Chl a and phytoplankton biomass at three sampling points along the ferry
route Tallinn-Helsinki in summer 2012 (EMI & MSI, 2013).

When the ferrybox measurements are used in monitoring programmes for a long time, one
can study trends in the ecological quality and e.g. changes in phytoplankton community
composition. As an example the changes in biomass of main groups of phytoplankton at an
open sea ferrybox monitoring station are presented since 1997. It is seen that in the
background of high temporal variability of the total biomass and biomass of cyanobacteria,
the biomass of dinoflagellates shows clear increasing trend. Continuation of such high-
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resolution measurements along fixed transects is very important to be able to really assess
the changes in pelagic environment over a long time – prolongation of such data series will
increase the value of the data and is very much recommended.
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Figure 3.4. Long-term variability of summer mean biomass (median from June-September) of main
groups of phytoplankton in 1997-2005 and 2011-2012 along the ferry route Tallinn-Helsinki in
summer 2012; blue bars – cyanobacteria, yellow – dinoflagellates and dark green – diatoms (EMI &
MSI, 2013).

3.2. Combining ferrybox and other types of data
Application of ferrybox systems in combination with other types of observations is an
efficient way to acquire high-resolution monitoring data. As an example, results of
simultaneous measurements along the ferry route Tallinn-Helsinki and at a buoy station
close to this route are presented in Fig. 3.5. This data can be used operationally for model
validation and for assessment purposes if upwelling/downwelling characteristics and
variations of thermocline depth are needed to interpret the assessment results.

Ferrybox measurements of water temperature (at depth 4-5 m) can be used also to validate
the MODIS (MODerate Resolution Imaging Spectroradiometer) sea surface temperature
(SST) product. MODIS is a key instrument aboard the Aqua (EOS PM) satellite. Aqua MODIS
(over flight at 11.05 UTC) views entire Baltic Sea area daily, acquiring data in 36 spectral
bands. MODIS Level 2 SST Product, MOD28L2, with ~1 x 1 km resolution was used. The
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digital number (DN) values were converted to SST by using the following values of
calibration coefficients: MODIS SST = 0.01 x DN-300 .Geo-correction was applied to obtained
image (Fig 3.6a). As seen from Fig 3.6b the correlation between MODIS SST and ferrybox
data is relatively high, although at some points the difference exceeds 1.0 °C.

Temperature

Salinity

Figure 3.5. Variations of horizontal distribution of temperature and salinity along the ferry route
Tallinn-Helsinki and vertical temperature and salinity distribution at a buoy station near this transect
in summer 2012.
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a

b

Figure 3.6. MODIS sea surface temperature product (a) obtained on 09.06.2011 and comparison of
MODIS SST with ferrybox temperature data (b).

Water sampling using ferrybox systems with laboratory analyses of samples is a powerful
method to describe highly variable spring bloom dynamics. An example presented in Fig. 3.7
shows spatial and temporal variability of the bloom in two consecutive years. It can be seen
also that Chl a and carbon biomass have peaks at different dates depending on dominating
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species – Chl a peak corresponds to diatom dominated bloom phase and carbon biomass
peak to dinoflagellates dominated bloom phase.

Figure 3.7. Temporal variation of the horizontal distribution of the chlorophyll a concentration and
the phytoplankton carbon biomass along the ferry route from Tallinn to Helsinki in the springs of
2009 and 2010. The sampling sites are indicated as white dots. (Lips et al., 2014)
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4. Ferrybox measurements along the ferry line Riga-Stockholm in
2013
4.1. System, methods and collected data
On the ferry line Riga-Stockholm the Anderaa version of ferrybox system called SOOGUARD
was used. System was installed aboard Tallink ship Romantika. It consists of an automated
package of four different sensors for measuring oxygen, temperature, conductivity and
chlorophyll a/turbidity (refer to Figure 4.1).

Figure 4.1. FerryBox system on ferry Tallink Romantika.

Embedded sensors are connected to SmartGuard data collection platform that
automatically recorded various measurements, such as temperature, conductivity, salinity,
oxygen, chlorophyll a, turbidity and phycocyanin. In addition to that date, time, coordinates,
signal strength, current GSM and GPRS provider and battery voltage were also recorded.
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Example is given in data table (Fig. 4.2). All these parameters were registered, recorded and
saved in SD memory card with one minute step.

Figure 4.2. Ferrybox data table of measured parameters.

Ferrybox maintenance was performed regularly to ensure that the measurements of
ferrybox sensors are accurate and valid. Sediments, biota and other debris that used to
deposit in the system were cleaned from measuring chamber and sensors during each
maintenance. Also, mud filter was cleaned from large size particles by washing under
running water. It was made sure that no air bubbles or dirt were left in the measuring
chamber after finishing the maintenance and filling up the measuring chamber with water.
Usually ferrybox maintenance was performed every second day when ferry was moored in
the Riga Passenger Port in July, August and September. In October, November and
December ferrybox maintenance was performed once a week. During these months it was
done less often, because water was cleaner and the measuring chamber and sensors didn’t
get dirty so quickly.

Scheme of ferrybox system of Tallink Romantika is depicted in Fig. 4.3. The water for
ferrybox system was taken from the onboard water circulation pipe, which provides water
for cooling system, external contour. The water circulation was continuous so providing pipe
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water real time exchange with environment. Depth of water intake in ferrybox system
depended on many circumstances, like shipload, ship speed, weather conditions, summer or
winter season and others. The water intake in the system varied from 3 to 7m depth (from
the water surface). Water was pumped through the measuring chamber by pump, because
that provided a steady water flow.

Figure 4.3. Scheme of ferrybox system on ferry Tallink Romantika.

Before water came into the measuring chamber, it flowed through a mud filter, where large
size particles of pollution like sand, fish scales, shrimps, water vegetation and other were
filtered (Fig. 4.4). Such particles of pollution were present because bottom sediments were
lifted in the upper water layers when ferry moored in the port and caused water turbulence
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with propeller. Next, measurements of sensors were transferred to SmartGuard data logger
and were stored in SD memory card, which was put in the modem. The position of ferry was
determined by GPS. Measurements of environmental parameters in the surface water along
its’ transect were transmitted in near real time by Internet or satellites. Obtained
measurements are shown in web page: http://on-line.msi.ttu.ee/lvferry/.

Figure 4.4. Mud filter filled by large size pollution.

In addition to automated measurements, six sampling points were selected in the ferry line
Riga – Stockholm, Stockholm – Riga (Fig 4.5). At these points phytoplankton samples and
water samples for chemical analyses were collected manually. The particular sampling
points were selected to best cover different types of marine waters – transitional waters in
the Gulf of Riga, Gulf of Riga open waters, Irbe Strait and open sea. Sampling points one and
two correspond to long – term sampling points of Latvian water monitoring program. In that
way it is possible to compare the new findings with monitoring data. There haven’t been
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any long – term and systematical hydrobiological studies in the other four sampling points
till now.

Figure 4.5. Ferry line Riga – Stockholm, Stockholm – Riga and selected sampling points.

Altogether six sampling events of phytoplankton sampling and water for chemical analyses
were collected during the period from 24 July 2013 to 29 November 2013. Samples were
collected in: 25-26 July, 6-7 and 21-22 August, 17-18 September, 15-16 October and 28-29
November.

The samples for phytoplankton analysis were prepared for counting by settling it in HydroBios 25ml phytoplankton sedimentation chambers for 24 hours. For counting phytoplankton
was used inverted microscope Leica DMI 3000.

At the beginning of sample analysis one diameter was counted with magnification 400x.
After that there was counted another diameter, but only these species which were less than
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50 cells in the diameter which was counted first. With magnification 400x was counted only
these species which are smaller than 10 µm in diameter, for example, Plagioselmis prolonga
and Anabaena spp.

After that there was counted species, which are larger than 10µm in diameter, for example,
Actinocyclus octonarius or Nodularia spumigena. For counting large cells was used
magnification 200x. In this case all the species were counted in two diameters.

This method (counting only diameteres, not the whole chamber) is more common for
researches where phytoplankton biomass is important and not biological diversity. For
estimating biomass was used program OrgaCount.

4.2. Results
Altogether 36 samples, which were sampled in six different sampling stations at six different
times during the year 2013 – July 26th, August 7th, August 23rd, September 18th, October
16th and November 29th were analysed for phytoplankton species composition. Sampling
stations 1-3 were located in the Gulf of Riga, but 4th-6th sampling stations were located in
the open Baltic Sea.

During the summer (July and August) dominant phytoplankton group was cyanobacteria
(Figs. 4.6 and 4.7), but most common species were Aphanizomenon flos-aquae (in some
samples up to 80% of total biomass), Anabaena spp., Nodularia spumigena, Woronichinia
compacta, and species from other groups - Plagioselmis prolonga, Pyramimonas spp.,
Teleaulax acuta, Chrysochromulina spp. etc. In autumn (September, October and
November) the dominant phytoplankton group was diatoms, but most common species
were Actinocyclus octonarius, Chaetoceros danicus and species from other groups like
Heterocapsa rotundata, Mesodinium rubrum, Teleaulax acuta, Woronichinia compacta, etc.

In samples, which were collected in the Gulf of Riga, average phytoplankton biomass (Fig.
4.6) was higher than in the samples, which were collected in open Baltic Sea. Especially
pronounced was this in autumn when diatoms dominated, mainly, Actincyclus octonarius
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and in smaller amounts also Chaetoceros danicus. Large difference between Gulf of Riga and
Open Baltic could be observed in October when average phytoplankton biomass in the Gulf
of Riga was seven times higher than in open Baltic Sea (on average 197.83 mg/m3 in open
Baltic Sea and 1425.14 mg/m3 in Gulf of Riga). However, in November this proportion was
even larger – 12 times (184.13 mg/m3 in open Baltic Sea and 2253.89 mg/m3 in the Gulf of
Riga). In the open Baltic Sea (sampling sites 4 to 6) the highest biomass was in samples
collected in September 18.

The phytoplankton species composition observed in September, unlike during other
sampling occasions, exhibited two dominant phytoplankton groups – diatoms and
cyanobacteria. So it can be concluded that September species composition indicates
transition period, that is the end of summer season when dominates cyanobacteria and
beginning of autumn when dominates diatoms.

Comparing results between 23rd August ferrybox sample and 18th August monitoring
sample in station No.1 (Fig. 4.8) we can see that although the results are quite similar there
are some differences that cannot be attributed completely to differences in sampling times.
So in both samples biomass is quite low (679.62 mg/m3 in monitoring sample and 345.16
mg/m3 in ferrybox sample), however, due to observed differences it can be assumed that
ferrybox approach substantially underestimates phytoplankton biomass. In both samples
cyanobacteria and diatoms dominated. Other species, like cryptophytes, dinophytes, green
algae and other less common groups of phytoplankton were presented in both samples,
although in smaller amounts. The data pool for proper comparison is too small, however, it
seems that underestimation of phytoplankton biomass is mostly caused by underestimated
blue green algae.
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Figure 4.6. Phytoplankton biomass at six different sampling times.
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station No.1.
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5. Conclusions and recommendations
Ferrybox measurements are a cost-effective method for marine environmental monitoring.
It includes autonomous observations using different sensors (temperature, salinity,
chlorophyll a, turbidity and other parameters can be measured) and unattended water
sampling. In the project countries such method has been used routinely since 1993. At
present ferrybox systems are installed at least on board of 6 ferries in the Baltic and these
measurements are part of the monitoring programmes in Finland and Estonia. In the project
area (Gulf of Finland, Gulf of Riga and northern Baltic Proper) eastern part of the Gulf of
Finland and the Gulf of Riga were not covered with ferrybox lines until 2013. In the frames
of the GES-REG project the latter gap was filled by installing and operating a system on
board a ferry travelling between Riga and Stockholm.

Taking into account the knowledge already available in some countries and the experience
gained during the GES-REG project the following conclusions and recommendations are
drawn:
Ferryboxes are recommended as a cost-effective method for environmental
monitoring;
Countries should co-operate to ensure the continuation (and sustainability) of
ferrybox measurements along the Riga-Stockholm ferry line;
Joint investments to the systems, including to a possible new line covering also the
eastern part of the Gulf of Finland is recommended;
Quality assurance is a very important component of ferrybox measurements to avoid
failures due to biofouling and problems with the water flow through the system (e.g.
clogging);
Joint calibration exercises are recommended (especially for fluorimeters, turbidity
sensors etc);
It is recommended to establish a co-operation also in the field of technical and
software development for ferryboxes;
Joint testing of new sensors, e.g. pCO2, nutrients etc should be arranged;
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Ferryboxes should be more widely used to support other monitoring methods – e.g.
sampling for field calibration of sensors on autonomous buoys (if the buoys are
deployed close to the ferry lines) and collection of ground truth data for remote
sensing;
Smart combination of ferryboxes with other monitoring methods (buoys, remote
sensing, glider or research vessel surveys) as a component of the joint monitoring
network in the region;
If relevant sharing of work load for the maintenance of the system and for analyses
of collected water samples is recommended.
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