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Les Sables d'Olonne

> 44,000 km solo, non-stop,
vnassisted, round-the-world race

> Since the first race in 1989, only
114 people have finished

> Only 50% of competitors finish
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120,000+

12 Transatlantic

Nautical Miles

5 Equator
B0+ Offshore Races
2 World Records



OCEAN RACING

| MANAGING THE BOAT OLIVER HEER)
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| An Effort for Sustainability

1

Climate Nevutral
Campaign

In partnership with
ClimatePartner we deliver a
climate neutral Vendee
Globe campaign

O

Ocean
Data

In collaboration with leading
scientists, we collect data to
further understand our
climate
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OCEAN RACING

Sustainable
Technologies

We leverage the boat
as a “Floating R&D Lab”
to promote sustainable
technologies
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| Transatlantic Data Example LIVER HEER

= About 700,000 measuring points during spring 2024
= Impartant contribution to the scientific community

Scientific parameters

+ Physical oceanography: temperature, salinity
= Chemistry: pCO2

* Biology: Chl a flucrescence

= Meteorology: barometric pressure




| Why We Must Act — NOW! OLIVER HEER Y

Overview - Precip, Cloud, Temperature & Pressure Run: Wed 1 Nov 12z
ECMWF HRES 0.1° Instantaneous precipitation rate _ Valid: Wed 8 Nov 06:00 UTC

Snow (cmy/hr)
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Rain (mm/hr)
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Burgerstein Vitamine ... 7.

Want to stay up to date? Sign up to our Newsletter!

www.oliverheer.com



Extreme Sailing and climate research on the .‘f‘}-ﬁ dée Global race
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Thomas Frolicher, Uni Bern
Nicolas Gruber, ETH Zirich
Samuel Jaccard, Uni Lausanne
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Rationale
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Equip Oliver Heer’s IMOCA sailing yacht with sensors allowing for continuous, highly resolved measurements
of temperature, salinity, chlorophyll and pCO, during both training and racing phases of the Vendée Globe

1. Constrain air-sea partitioning of CO,, with a particular focus on the yet largely unexplored Southern Ocean

2. Unravel the mechanisms leading to marine extreme events and compound events, combining multiple
stressors (T, pCO,, chlorophyll)

3. Adding observations to public databases (SOCAT, WOA, etc), thereby strengthening the entire observing
system, especially in the Southern Ocean
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OceanPack™ RACE system (subCTech)

OESCHGER CENTRE
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Landschutzer et al. (Phil. Trans, 2023)
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Preliminary data (1): Route du Rhum, November 2022
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* Over the course of the two crossings (within one month), the air-sea CO, partitioning in the

North Atlantic has varied quite strongly
Courtesy Luke Gregor (ETHZ)



Chlorophyll-a conc. (mg m~3)
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Preliminary data (1): Route du Rhum, November 2022

OESCHGER CENTRE

Chlorophyll for the last 7 days (CMEMS-GlobColour) Satellite sea surface temperature for the last 7 days (UK-MO-0OSTIA)
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Courtesy Luke Gregor (ETHZ)
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Preliminary data (2): Transatlantic Race, May 2024

OESCHGER CENTRE
CLIMATE CHANGE RESEARCH
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Courtesy S. Raimund, SRS Consulting, France



Data limitation in Southern Ocean makes the estimation of ocean carbon U
sink uncertain - Sailboat racing events as an opportunity to close gap —

EEEEEEEEEEEEEE

b&

r ;L?‘
Mg;%gz_ 202

Number of months with data
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The importance of the Southern Ocean for carbon and climate
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OESCHGER CENTRE
CLIMATE CHANGE

The ocean south of 30°S accounts for

Westerlies } )
et

T South Ameic ,/// * about half of the current anthropogenic CO,
e uptake by the ocean (miklaloff-Fletcher et al. 2006)
. - i t_?:"\:_ * about 75% of excess heat uptake by the ocean
f e tion "\ L (Frolicher et al. 2015)
Eddies
ik "N\
“"E.‘.‘.‘l-‘élﬂ‘; * Nutrient supply supporting three-quarters of
Antarctic biological production north of 30°S (Sarmiento et al.

bottom water

2004; though debated: see Rodgers et al. 2024)
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Morrison, Frolicher, Sarmiento (Physics Today, 2015)

—> Yet, the processes governing CO, uptake are poorly constrained as is their temporal evolution
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How does sailboat data change the air-sea CO, flux estimate

OESCHGER CENTRE
CLIMATE ANGE RES

pCO; observations Gap filling with neural network
T o (SOM-FFN; Landschiitzer et al. 2013)
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. 2018-2021 (129 days) Compare 2 flux estimates:

+ more than 250’000 pCO, observations 1. based on SOCAT incl. sai.lboat data
2. based on SOCAT excl. sailboat data

Behncke et al. (Scientific Reports, 2024)



Including sailboat measurements from 2018-2021 significantly alters regional air- W
sea CO, flux estimates —

With — without sailboat measurements
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Behncke et al. (Scientific Reports, 2024)
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Marine heatwaves are biological game changer
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Observed regional impacts of marine heatwaves on sea-air CO, exchange

* Globally, oceanic CO, uptake is reduced by 8% (3-19%) during MHWs. Regionally up to 30%.

 During MHWSs (1990-2019), tropics decrease outgassing due to lower DIC, while mid-latitudes weaken
uptake due to thermally induced rise in oceanic pCO,

Li, Burger, Raible, Frolicher (under review)
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