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&=, Creating coloured maps in GoogleEarth @?@
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From different Operators @2
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FerryBox Systems aboard
Research Vessels
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COSYNA

Scientific Application:

Oxygen
—->New Production
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P Estimation of Primary D),
Production COSYNA

. Quantification of biomass production (primary
production)

Common method:

observation of chlorophyll-a by chlorophyll-a fluorescence

Conversion of chlorophyll-a signal in biomass (carbon biomass)

Problems:

chlorophyll-a fluorescence signal is influenced by:
light conditions of the algal (e.g. differences between day and night)
physiological status of the algal cell
species of the algal

conversion factor chlorophyll-a - carbon depends on algal species
and physiological status

Chlorophyll-a fluorescence can be “easily” measured. However, for
estimates of productivity it is a proxy with high uncertainties

ff; HELMHOLTZ
ASSOCIATION
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P 1The Oxygen Method D

COSYNA

e Dissolved oxygen has a direct stoichiometric
relationship with carbon

. C=0.77 +0, (Redfield)

* O, diffuses to surface and can be measured

e measurements of oxygen can provide quantitative
estimates of productivity.




P FerryBox Data in D)

Data:

- Observations from the FerryBox along the transect:
- oxygen
- salinity & temperature

- Wind fields (re-analysed data from a regional model)

Procedure for flux calculation along the transect
(averaged values with ~6km spatial resolution):

- calculation of oxygen anomaly from temperature and salinity and O, .
- calculation of weekly average of oxygen anomaly (A[O,])

- calculation of transfer velocity k,, from wind speed

- calculation of the flux from A[O,] and kg,

- correction for the thermal component of the flux

- biologically induced flux (C Production)

ﬁ HELMHOLTZ

ASSOCIATION

GKSS March 2010



Prod@stip
n

=
- =

8- C Production I/;i\;zlays) TranSGCt
:EJNHJ\,JJ/N WH-‘LN_,H"'*‘—I Harwich

a Longitudes

242 —

182 —

121 —

Harwich
<<



rMivUducLuviLly alvlly uic

2

. | l - e e e e o -
i i e e . "="l_ﬁ"7"~m' P e i ‘:‘?%‘:?,_1 =

- Summarized C-Prdductivity fromlMarch to October

(9]
o
|

"

¢ - Productivity {mol/m’}
s 3

20 -
10 - = Prod_Mar-Oct_2002
0 - Prod_Mar-Oct-2004
- Prod_Mar-Oct_2005
-10 _ _ _ . \ | |
2 3 4 5 6 7 8

OLTZ

Longitude (°E) IATION




COSYNA

Scientific Application:

Data Assimilation
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P Future: D

RSCHUNGSZENTRUM COSYNA

Expansion of FerryBox data for biogeochemical and acidification
processes

- p-CO2 Sensor (Pro Oceanic) in spring 2010

- new sensors (under development) for automatic
more precise pH + alkalinity measurements

- PSICam (point-source integrating-cavity absorption
meter) for better quantification of chlorophyll-a and
detection of algal species

- Automated GenProbe System (under development)
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£ Conclusion D),

DRSCHUNGSIENTRUN COSYNA

FerryBox System:

* The FerryBox systems provide high recovery of reliable highfrequent data

 Effective anti-fouling methods are much easier to apply and improve the
long-term stability and reliability of the data

o Automatically taken water samples for lab analysis provide further
Information (e.g. microscopic analysis of algae)

« Operation of FerryBoxes on merchant ships is more difficult
than on ferries
(irreqular schedule times, depend on cargo, change of ships...)

Applications:

« Continuous observations of oxygen data along a transect can
be used to estimate new productivity

» Short-term processes (e.g. algal blooms ) can be better quantified

e Assimilation of FB data in models reduces the model error
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Thanks ’ro all

*Martin ;Gehrun‘b
2> Tanje i@plow
==%Susanne Reinke
‘Henrike-Thomas
*Michail Petschatnikov
‘Henning Wehde
‘Hendrik Rust
*Maik Grunwald

further information:
http://www.ferrybox.org

access to actual FerryBox data:
http://ferrydata.gkss.de
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O Disadvantages of the- &

. _ _ COSYNA
existing Monitoring

Monitoring with Research Ships:
+ many parameters, including toxic trace substances
- only few cruise per year

- high running costs (ship charter)

Automatic Systems (buoys, platforms, light ships etc.):
+ depth profiles possible (e.g., thermistor chains)

+ high temporal resolution

energy-limited

data from only one location (stationary carrier systems)

great demand on sensor stability (maintenance)

high maintenance costs, maintenance problems (ship cruises)
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