K ~ Racing for the planet:
Ci  Citizen Science on Racm Yachts in Global Climate Research
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Cioo Where are “Ships of Opportunity” ?

All vessels worldwide
(with kind permission ShipView AIS)
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3 OceanPack™ All-in-One Monitoring
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oo OceanPack™ - A long Track Record
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Ciceo What is Missing

All fCO, Data available on SOCAT database, used for global climate models
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You know at least a part of the surface....
Hardly anyone can get anywhere. Large areas are still unknown.
What effects on climate, energy transport models, etc.

© SubCtech GmbH. Company confidential. The protection notice ISO 16016 applies to the content of this document. 12t FerryBox workshop - Helsinki



—_—
0

G How it all started
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Verification at opposite course

Unprocessed raw data at 1 Hz
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Cieo Advantages using Sail Boats as a New Platform

Ship time is already paid

Autonomous Mobile Monitoring
Plug and play. Our systems will be operated during different racing events
Modular sensor configuration

Calibration before, during and after the race for high quality data

Remote System monitoring during limited onboard maintenance
Observation off the beaten tracks e.g. Southern Ocean

Relevant data acquisition, Citizen Science

Fleet observation: higher data precision, higher temporal and special cover

Yacht racing = high-profile events = sponsoring

“In the Southern Ocean and especially in the Pacific Sector of the Southern Ocean, there are generally very few
CO2 measurements of the sea available, so it is a really new kind of data set.”

Peter Landschitzer, Feb. 2021, Max-Planck MPIM
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oo Additional strategies for Ocean Monitoring

What makes the differences? R
M Field tested '
B Optimized for harsh environment

M State-of-the-art sensor technology

B Cooperation with leading institutes

W User-friendly, low-service, “ready to run”
W Low-energy, low-weight, low-size

B Modular, flexible sensor equipment V.
B Extreme robust \ W
» Using proved SubCtech technology b

A
EISSISE Un skipper sur les trac
e S

What makes “Sailing meets Science” possible?

B Arouse the enthusiasm of new markets, investors and
foundations

B A comprehensible added value of extreme sports

B A new opportunity for science with excellent and approved data
quality

M Public enthusiasm for understanding science, sport, business,
our world

> l|deal for Citizen Science projects to support the UN Decade of
the Oceans.
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® . .
G Parameters measured in the ocean-atmosphere interface

Atmosphere

Air Temperature

Air Pressure, sea level pressure (SLP)
Wind speed and direction

Humidity

Photosynthetic active radiation (PAR)
Precipitation

» Sensor *
configuration
can be adjusted

Ocean Surface depending on l
Sea surface temperature (SST) the_sc'e”t'f'c
o project |
Sea surface salinity (SSS) 1 l
pCO,
O,

Algae classes, Fluorescence (Chl a), CDOM
Alkalinity (pH)

© SubCtech GmbH. Company confidential. The protection notice ISO 16016 applies to the content of this document. 12th FerryBox workshop - Helsinki



é. Development together with sailors and scientists

© BorisHerrmannRacing

Reducing the weight, size and |
power consumption significantly M

improves the acceptance by
sailors

Development

together with

institutes in SOOP
o ongoing to

The new ﬁuuch lighter ocean lab. i
Amazing work by SubCtech 'm prove accura Cy
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Cieo We have new approaches: Sailing meets Science

é\llp‘
A RACE WE MUST WIN
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Malizia Seaexplorer SOCAT data since 2020

be no life on earth”
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Vendée Globe closed
data gaps by up to
25kn with SubCtech’s
OceanPack RACE®,

BorisHerrmannRacing
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Cieo Ground-breaking Datasets — Round the World

Impact on global climate
models

SeaExplorer Data 2020/2021,
published on nature.com (2024)
by Jacqueline Behncke, Peter — :
Landschitzer & Toste Tanhua Air-sea CO, flux density E1 [mol Cm? yr'"]  Air-sea CO, flux density E2 [mol C m? yr™']
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pCO, [ppm]
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80 days 24/7 - round the world.

Not a single record is missing, no errors
Vendée Globe 2020/21, processed by
Max-Planck MPIM and GEOMAR)

Th/day - round the world.
Not a single record is
missing, no errors

Volvo Ocean Race 2017/18,
processed by GEOMAR
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oo OceanPack RACE® - Track Record since 2009
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Requested by Scientists
Developed by Scientists, Engineers and Sailors

What should be considered:

v Additional ways of climate research are possible and have
now been proven.

v Only interdisciplinary cooperation leads to sustainable
results.

v Trust must be created in such processes and collaborations.

v SubCtech (and its partner) has the know-how for the
technology and the will for improvement
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.. SubCtech GmbH
o Wellseedamm 1-3
‘ subCtech 24145 KIEL

Phone: +49 431-22039-880
Fax: +49 431-22039-881

www.subctech.com
info@subCtech.com

Thank you!
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