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RU1: System Analysis and Modelling
RU2: Biogeochemistry in Coastal Seas




COSYNA: Structure and Numbers
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> Lead HZG (Director B. Baschek Operational Effort (FTES) HZG Partners
Project Manager: H. Brix) Operation 6 7
» Initial funding: M€ 9.25 Data Management 5 3
» ACROSS funding: M€ 1.7 (2015-17) | Outreach and Management 2 0
» Instruments also provided to Operational costs (T€/year) 300
partners Personnel (T€/year) 780
New instrument systems ACROSS, MOSES

COSYNA Locations
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Y V V V

HZG development
Autonomous
Self-cleaning

New focus: carbon
cycle variability

Common European
FerryBox Database
at HZG

Parameters:

» Standard COSYNA parameters

» turbidity, chlorophyll-a fluorescence, pH,
pCO,, alkalinity, algal groups, nutrients

@

COSYNA

FerryBoxes - Application
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Multiyear Time-Series

pH ferry data between
Blisum and Helgoland for
each summer between
2008 and 2014 from M/V
Funny Girl (Voynova et al.,
2017).
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Combining Satellite and FerryBox
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Chlorophyll-a Fluorescence (arb. units)

| —

<0.05 04 03 1 32 10 >10

Sentinel-lll

Coastal water algorithm
for ESA

Long-time chlorophyll

time-series

COSYNA

Underwater Node System
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. UWN Helgoland CTD.DO_Saturation o
118
Robust flat water system 116 I\ :
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Photo: AWI

More instrument developments:

See posters in building 34 Q%D

COSYNA
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First ever measurement of seasonal cycle of
species composition changes AWI‘s
measurement campaigns to winter

polar winter polar summer

I Apendicularia
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HF Radar Measurements 00:04 UTC
: Transmitter

||

Receiver

COSYNA
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Assimilation of Currents
into a 3D Circulation Model
by Research Unit 1

HF Radar Measurements 00:04 UTC Model 00:00 UTC

1.5

Current Speed [m/s]

0 COSYNA




COSYNA Modeling and Forecasts
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Water elevation [m]

Nested modeling system REah Sea 2.0
» Pre-operational 72-h forecasts 55.0 °N |
> 3D-fields 10
* Currents
* Salinity 0
» Temperature 54.0°N§
» 2D-fields: 9 1.0
* Water elevation - A
*  Wave parameters 70°E 80°E 9.0°E

@

COSYNA
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» 0Ongoing developments

* Coupling of waves and circulation models
* Improving drift simulations

56°N e
=== Uncoupled run

Stokes drift 401 ™= Observed drifter
H -

Different levels
' === [ of coupling

@
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COSYNA Data Products

1 :52 Helmholtz-Zentrum
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Centre for Materials and Coastal Research

AlIS reports
HF tracks

COSYNA Products

» Currents

» Waves

» Temperature
» Chlorophyll
» Ship-tracking

@

COSYNA

COSYNA Data Portal
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Maps for chlorophyli-a [mg/m**3]
Date range: 07.04.2009 - 31.04.2009

Modify size: = < Click and drag for panning. <SHIFT>-click and drag for 200ming.

Maximum
.*’ l )
+
= 2 jmgim*3)
)
I Minimum
0.1
Linear
Logarithms
Refresh
™ snow swions
Platforms:
Msnow Meris on Envisat
®) selecied layer wimn yme sliger show the first 12 of 16 layers
25042009 - 10:51:30

07.04 2009 31.04 2009

> Free data access

» Near real-time availability

> Combination of different
measurements for easy

analysis

@
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COSYNA Users

Helmholtz-Zentrum
Geesthacht

Centre for Materials and Coastal Research

m Administration

Education
MEs
Public

Science

Number

of Users
566
45
19-22
11-14
5-10
3-4
1-2

Copernicus
== EuroGOO0S

=———— European Global Ocean
~———— Observing System

» 140 scientific COSYNA publications
» COSYNA Special Issue (OS, BGS)
» Lead publication: Baschek et al.(2017)

» 12 data publications
» 5 data products

@

COSYNA

COSYNA OQOutreach

Helmholtz-Zentrum
Geesthacht

Instruments

> COSYNA App
» Website

» Exhibitions

» Print products

Live Data

» Workshops
» Showroom

» Earth System Knowledge

Platform

@

COSYNA
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COSYNA's Future

» Extreme Events
» Carbon Cycle Variability
» Global Coast

—> @ < m@szs

DANUBIUS-RI COSYNA
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COSYNA's Achievements

» Created an integrated and one of the most comprehensive
coastal observing systems worldwide

» Community-wide use of platforms, sensor technology and tools
developed

» Fostering understanding of North Sea and Arctic coastal systems

» Long-term monitoring enables evaluation of extreme events
(e.g., Elbe flood) and system changes (e.g., chlorophyll
maxima)

» Asymmetry of Wadden Sea exchange processes shown

» Winter observations crucial for fish stock assessment at

Svalbard @j
> o

Changed seabird flight patterns due to wind farms COSYNA




Observations

Integrated
Observing System

Stakeholders
& Outreach

Instrument

Development

COSYNA

Coastal Observing System
for Northern and Arctic Seas

Data Portal

Data
Assimilation

Forecasts

Data
Products






