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e Examples of FerryBox Data

e Conclusion
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Ship cruises:
+ extensive Monitoring incl. toxic substances
- only a few times per year ==> only a snap shot
- high operational costs

Fixed Stations (Buoys, Light Ship): _

+ depth profiles [

+ high time resolution

- energy limited

- only point measurements (fixed localisation)

- high demand on the long time stability of the instrume

- maintenance difficult
(e.g. difficulties accessing stations at bad weather
conditions)

- expensive (maintenance by ship cruises)
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Coordination: Bundesamt fur Seeschifffahrt und Hydrographie (BSH))

etersen et. al. pen science ivieeting, WWW.Terrynox.orqg
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+ high availability (system is protected against harsh environment
e.g. waves & currents)

+ bio-fouling can be more easily prevented (inline sensors)
+ low running costs (no cost of operation of the ship)
+ NO energy restrictions

+ easier maintenance (‘platform‘ comes back ‘to your doorstep’)

+ transect yield much more information compared to buoys
+ high time resolution of the data
- only surface water, no depth profiles

- currently limited numbers of parameters
(ozeanography, nutrients, algae)

Gkgg UU 5etersen et. a|: EG'EZ Gpen §C|ence |U|eet|ng, 5655 WWW.|erry50x.org



Oldest Application of SOOQO.:

Continuous Plankton Recorder (CPR)
Long-term changes at the base of the food web

C North Sea CNE Atlantic NNE Atlantic
1995

* Phytoplankton
abundance In
North Sea and
NE Atlantic

Reid et al. (1998) Nature
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i ] Baltic Sea Helsinki (FI) - Traveminde (D)
Helsinki (FI) - Tallinn (EE)
Skagerrak Oslo (N) - Hirtshals (DK)

North Sea Cuxhaven (D) - Harwich (UK)
Wadden Sea Den Helder — Texel (NL)

Irish Sea Liverpool (UK) - Isle of Man (UK)
Engl. Channel Southampton - Isle of Wight (UK)
Bay of Biscay Portsmouth (UK) - Bilbao (ES)
Aegean Sea Athens - Heraklion (GR)

Project participants
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GKSS Research Centre, Institute
for Coastal Research, Germany

NERC - Southampton
Oceanography Centre, UK

N

; NIOZ - Royal Netherlands Institute =
iy Fv 2 of Sea Research, the Netherlands

FIMR - Finnish Institute of Marine
Research, Finland

NCMR - National Centre for Marine
Research, Greece

NERC - Proudman Oceanographic
Laboratory, United Kingdom

NIVA - Norwegian Institute for
Water Research, Norway

HYDROMOD {iivoROMOE)
Scientific Consulting, Germany -

CTG - Chelsea Technologies
Group, United Kingdom

IEQO - Spanish Institute of
Oceanography, Spain

EMI — Estonian Marine
Institute, Estonia

VV. Petersen et. al. open Science vieeting,
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Portsmouth = Bilbao
GKSS W. Petersen et. al:

LCOICZ Open Science Meeting, 2005 www.ferrybox.org


http://www.poportsmouth.com/sailinginfo/fleet3.htm
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e sediment transport

o application of FerryBox data
e remote sensing
e numerical modelling

o cost-benefit analysis of FerryBox systems

e recommendations for operational oceanography

GKSS W. Petersen et. al: COICZ Open Science Meeting, 2005

www.ferrybox.org



e Chlorophyll-Fluorescence

» Additional parameters:

e Light (Skagerak)
* Nutrients (Baltic Sea, North Sea, Atlantic)
 Water Currents & Sediment by ADCP (DenHelder - Texel)

GKSS W. Petersen et. al: LCOICZ Open Science Meeting, 2005 www.ferrybox.org



Data Avalilability in 2004 5
(core sensors) |
Skagerrak (NIVA)

B Temperature (°C) B Salinity @ Chl-a fluorescence (ug/l) B Turbidity (FTU)
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Month
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Cleaning

e B pressure cleaning

~ N\

sulfuric
acid
Filterunit

Remote Control, Data-Storage,
Data-Transfer

Measured Variables

e temperature eoxygen, - —

e salinity pH g Algal Classes  yy. Nitrate
e turbidity -algae groups 1 %\E\i}‘.
« chlorophyll nutrients o i

(NO3, NHg, 0-POg4, Si03) Turb. Salinity

02 pH.

+ automatic water sampler
for further lab analyis

Removal of Sediment

etersen et. al: ey
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Remote Sensing and FerryBox i

Red Tide (myrionecta rubra) in the German Bight
August 2004

L .'-____ 550 'E'-_:I :

Remote Sensing Algal_2
(course corr)

Chl-a MERIS
xoghAiiaq e-lyo

Oxy Sat Index (%)

L
7.5
Longitude [°E]

75
Longitude [°E] .
oxygen saturation

up to 190%!
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Nutrients: Nitrate by UV-Detection

| ¢ NO3 by automatic chemical analyser (APP)

>— NO3 by UV-Detection

40 Lab Analysis of water samples

Single transect
4. April 2005

Nitrate (umol/l)
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Chlorophyll-a Fluorescence (ugl/l)

Jun‘05

Months 2005

pH_Value

Months 2005

0 50 100 150 200 250 300 350 400 450 500 550
km from Harwich

GKSS W. Petersen et. al:
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Chlorophyll-a Fluorescence (ug/l, log. scale)

algae break-down
==> oxygen depletion

Months 2005

Oxygen-Saturation Inde¥ (%)

= e " =

Months 2005

Mar'05 —

50 100 150

250 300 350
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0 200

. Petersen et. al: Open Science Meeting, 200 www.ferrybox.org



Remote Sensmg & FB Data May 2005 I

FerryBox
Chl-a Fluorescence

Chl-a (pg/l)

Longitude pmms



Comparison of Ferrybox Data with Fixed Stations ﬁfﬁ
by Application of a Hydrodynamic Model

Position of fixed Stations in the
Southern North Sea

= - b ke b d—;—i—..-d——;——d—-—‘-—l—.:.+‘
Track Harwich -Cuxha\{en NorthSea Buoy II
Track Cuxhaven - Harwich
CEFAS Stations "o ¢
BSH Stations srman Bight o~

8
)

)

Latitude

AL 4
r
Noordwijk_2

Longitude

* two dimensional with triangle grid (PIif3, 1999)

» forcing with variable wind, Tides and coriolis force

* coupled nesting for estuary regions

* highest resolution of model southern German Bight 80 m
* lowest resolution of model Northern North Sea 3 km

€ V\ o @ open Sclience ivieeting, 200 ypox.org -



Modelling Conservative Tracers by a Hydrodynamic Model ##
(BAW North Sea Model) '

Comparsion of salinity at Gabbard Station
with FerryBox data

" Calculated watermass transport from A
53.0- Gabbard station to the FerryBox transect

H 354 ' T
F | —— salinity (PSS78) at Gabbard Station |
1
52.8 ] :
52.6 P 1
) R ! -
s 1 e 18.25 =
= ’ [
T 524 1114 [ 21.88 @
- L--r o) 2550 _ . ~
A A n 2913 1ime lagiy >
i ; Possﬂlyle tr‘ajectorles 3275 (days) §
522 N 1 ’ h 1 ©
vy P 36.38 n
Vo S 40.00
5204 R e
9, a -co urc: dots: Salinity data measured by the FerryBox
Gabbard Fr—"m—F———T———T——T1——T— 318 in water masses coming from Gabbard station - 36.38
Buoy 2.6 2.8 3.0 3.2 34 36 3.8 4.0 (transport calculated by BAW model)
Longitude 33.6 T ™

1Apr 1I:|w 1.Jun 1-.;“' 1Aug

==> hydrodynamic models can be used to expand observations from a
‘one-dimensional‘ FerryBox transect to a more spatial view




rﬁ' GKSS FerryBox Database - Time-Series Plot - Mozilla

i File  Edit  Miew Go Bookmarks  Tools  Window  Help
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2l GKS5 FerryBox Database - Time-Series Plot - Microsoft Internet Explorer R =3
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* Ferry Box systems can complement “conventional” monitoring
from research ships, fixed stations and remote sensing

GKSS W. Petersen et. al: LCOICZ Open Science Meeting, 2005 www.ferrybox.org
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