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An Ocean of Opportunity

Key themes emerged:

➢ Planning for Impact

➢ Core System Integration

➢ Embracing Innovation
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The Ocean Essential Climate Variables (ECVs)
Ocean

Physical

•Ocean surface heat flux

•Sea ice

•Sea level

•Sea state

•Sea surface currents

•Sea surface salinity

•Sea surface stress

•Sea surface temperature

•Subsurface currents

•Subsurface salinity

•Subsurface temperature

Biogeochemical

•Inorganic carbon

•Nitrous oxide

•Nutrients

•Ocean colour

•Oxygen

•Transient tracers

Biological/ecosystems

•Marine habitats

•Plankton

https://ane4bf-datap1.s3.eu-west-1.amazonaws.com/wmod8_gcos/s3fs-public/ocean_surface_heat_flux_ecv_factsheet_201905.pdf?Znao0cgBhkzOXNbRLGCudLdZgxpY18gl
https://ane4bf-datap1.s3.eu-west-1.amazonaws.com/wmod8_gcos/s3fs-public/sea_ice_ecv_factsheet_201905.pdf?FdkaSjmRDrJk5VmFttAzeJaqw1NvRrf4
https://ane4bf-datap1.s3.eu-west-1.amazonaws.com/wmod8_gcos/s3fs-public/sea_level_ecv_factsheet_201905.pdf?1w.Ob1h1bJvrttRZKHZqixSXV8X.oz0I
https://ane4bf-datap1.s3.eu-west-1.amazonaws.com/wmod8_gcos/s3fs-public/sea_state_ecv_factsheet_201905.pdf?8FWExRcsWyYjNnAFqvA.sPtxHToVx8Wr
https://ane4bf-datap1.s3.eu-west-1.amazonaws.com/wmod8_gcos/s3fs-public/surface_currents_ecv_factsheet_201905.pdf?116Ohi2tFySF6qkm1JdQsK1tzfbOfr5p
https://ane4bf-datap1.s3.eu-west-1.amazonaws.com/wmod8_gcos/s3fs-public/sea_surface_salinity_ecv_factsheet_201905.pdf?3px83rgNjazBAika_MRmiNT2.fiF.vo2
https://ane4bf-datap1.s3.eu-west-1.amazonaws.com/wmod8_gcos/s3fs-public/surface_stress_ecv_factsheet_201905.pdf?WLh1IbsLNRGq5eY_4nOJdIaFavOG4u_a
https://ane4bf-datap1.s3.eu-west-1.amazonaws.com/wmod8_gcos/s3fs-public/sea_surface_temp_ecv_factsheet_201905.pdf?4dAdOsvazQUyLasRfCqaxMOdWW5_0zke
https://ane4bf-datap1.s3.eu-west-1.amazonaws.com/wmod8_gcos/s3fs-public/subsurface_currents_ecv_factsheet_201905.pdf?DDviWCOLED6hh0Lal8Cc875DWi0T_Xlm
https://ane4bf-datap1.s3.eu-west-1.amazonaws.com/wmod8_gcos/s3fs-public/subsurface_salinity_ecv_factsheet_201905.pdf?WHcJ.ePm7RHKd6jBi.rXOMwsIe4KYhCj
https://ane4bf-datap1.s3.eu-west-1.amazonaws.com/wmod8_gcos/s3fs-public/subsurface_temperature_ecv_factsheet_201905.pdf?YW1zdfq30AsXZK9TaRq7SsfwNjzEUY0m
https://ane4bf-datap1.s3.eu-west-1.amazonaws.com/wmod8_gcos/s3fs-public/inorganic_carbon_ecv_factsheet_201905.pdf?bXy3Kwlht1kLWpnmIW9KyPW79WnvK0sE
https://ane4bf-datap1.s3.eu-west-1.amazonaws.com/wmod8_gcos/s3fs-public/nitrious_oxide_ecv_factsheet_201905.pdf?j0l.9msraf8M2WIciz3mfBH5BQb22r4z
https://ane4bf-datap1.s3.eu-west-1.amazonaws.com/wmod8_gcos/s3fs-public/nutrients_ecv_factsheet_201905.pdf?Ujk_qBW1zBig7w40c5bb9hlMNy1MvU32
https://ane4bf-datap1.s3.eu-west-1.amazonaws.com/wmod8_gcos/s3fs-public/ocean_color_ecv_factsheet_201905.pdf?B.eYB16QIqnzdli2NAFSWx_SZi_JhOlL
https://ane4bf-datap1.s3.eu-west-1.amazonaws.com/wmod8_gcos/s3fs-public/oxygen_ecv_factsheet_201905.pdf?0L1wqZX_HQERyLp0sFMowxvdKAfE9udx
https://ane4bf-datap1.s3.eu-west-1.amazonaws.com/wmod8_gcos/s3fs-public/transient_tracers_ecv_factsheet_201905.pdf?GuKc0ZhLrEUIOQi1VUenyqoE0jSbBVrG
https://ane4bf-datap1.s3.eu-west-1.amazonaws.com/wmod8_gcos/s3fs-public/marine_habitats_ecv_factsheet_201905_0.pdf?yYSuoHM0LJPVBrYgaw.jiZ_g3nR4k7JI
https://ane4bf-datap1.s3.eu-west-1.amazonaws.com/wmod8_gcos/s3fs-public/plankton_ecv_factsheet_201905.pdf?DoK1J7JQ.f_9EVsw_XZSZ3cgC4uBAtP_


The Ocean stores ~30% of Anthropogenic CO2

Vertical sections of the change in anthropogenic 
CO2 between 1994 and 2007

Gruber et al. Science 2019

Long‐term linear trend of ΔpCO2 over the 1982 
through 2011 period.

Landschützer et al. 2016





Engagement with 

race yachts as ocean 

observers



Biogeochemical Argo

Reassessing Southern Ocean CO2

flux with BGC argo winter data

Reduces SO carbon flux by 1/3
Bushinsky et al., 2019
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Surface ph from 1770 to 2100 under rcp8.5



Global Ocean Acidification – Observing 

Network

• Large gaps in the 

observational record leads to 

significant uncertainties in the 

estimation of Ocean 

Acidification

• Significant progress on 

regional hubs, capacity 

building, observing sites etc.  
This product in based on the surface 

ocean pCO2 observation network, poor 

observational coverage = high uncertainty



Ocean Heat Content and Marine Heatwaves

IPCC AR5

In climate warming, the likelyhood of 

marine heatwaves are increasing 

significantly.
Frölicher et al., 2018

Recent marine heatwaves
Frölicher and Laufkötter et al., 2018



Argo is one core 

network, with Deep 

Argo in pilot mode. 
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Ocean Deoxygenation

S Schmidtko et al. Nature 2018

Oxygen is measured on a few 

different platforms, including 

➢ Ship-based CTD and bottle 

measurements (GO-SHIP)

➢ BGC Argo

➢ Gliders

➢ Moorings

➢ Surface vehicles

We still need a qualtiy controlled 

data product integrating oxygen 

data from all platforms. 
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Some Knowledge and Data Gaps Identified in 

SROCC 

Observations for many key ocean variables do not yet have global 

coverage or have not reached the required density or accuracy for 

detection of change

–

E.g. ocean currents, surface heat fluxes, oxygen, inorganic carbon, 

subsurface salinity, phytoplankton biomass and diversity



Vision
A truly global ocean observing 

system that delivers 

the essential information needed 

for our sustainable development, 

safety, wellbeing and prosperity 

Mission
To lead the ocean observing 

community and create the 

partnerships to grow an 

integrated, responsive and 

sustained observing system 

goosocean.org




