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2016-2025

Research goal : To understand,
quantify and compare historic and
present structure and functioning of
linked ocean and human systems to
predict and project changes including
developing scenarios and options for
securing or transitioning towards ocean
sustainability

Hofmann et al., 2016 

2005-2015

Research goal : To provide a
comprehensive understanding of, and
accurate predictive capacity for, ocean
responses to accelerating global
change and the consequent effects on
the Earth System and human society



Innovation challenge 1

Innovation challenge 2

Innovation challenge 4

Innovation challenge 3

Grand challenge I

I

Understanding and quantifying 
the state and variability of 
marine ecosystems 

Grand challenge II

II

III

Grand challenge III

Improving scenarios, predictions and 
projections of future ocean-human 
systems at multiple scales

Improving and achieving 
sustainable ocean 
governance

Understanding the role of 
metabolic diversity and 
evolution in marine 
biogeochemical cycling and 
ocean ecosystem processes

To contribute to the development of 
a global ocean ecosystem 
observational and modelling network 
that provides ecosystem essential 
ocean variables (eEOVs) and to 
improve marine data and information 
management

To advance understanding 
of ecological feedbacks in 
the earth system

2016-2025 Science Plan

To advance and improve the use of 
social science data for ocean 
management, decision making and 
policy development



Working Groups Regional 
Programmes

Other contributors to 
IMBeR science

ESSAS

ICED

CLIOTOP

SIBER

Carbon Research

Continental Margins

Upwelling Systems

Human Dimensions IMBIZOs
ClimEco 

summer schools
Conferences and 

symposia
Endorsed projects

IMBeR Scientific Steering CommitteeIPO, Norway
RPO, China

>2000 IMBeR Scientists from >80 countries

Data Management
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Ecological and Biogeochemical 
Interactions in the Dark Ocean

Sensitivity to enhanced 
stratification
Nutrient ratios / food quality

Human impacts on biological 
carbon pump
Changing continental margins

Societal 
responses to
global change

Marine socio-ecological 
systems
Upwelling ecosystems
Regime shifts
Governance





In Brazil in 2016: 
200 applicants from 51 countries, 65 students from 27 countries
Project predicting socio-ecological impacts of global change



Building the capacity of EU early career marine researchers to operate 
effectively at the science-policy-society interface

17-20 June 2018
Lošinj, Croatia 



Temperature CO2 O2

Grand Challenge I
Understanding and quantifying the state and variability of 
marine ecosystems 

Ecosystem approach
Foodwebs
Biogeochemical cycles
Human systems

Range of time & space scales
At which these processes &
responses occur

Garcia-Martin et al.





2005 - GLOBEC

CLIOTOP task team 
2016-01 – tuna and top 
predators

GOOS EOVs fish – Karen 
Evans, Kevin Weng, Alistair 
Hobday



Special issue of Deep Sea Research II from the 3rd CLIOTOP Symposium

To investigate key processes involved in the interaction between climate
variability and change and human use of the ocean on the structure of pelagic
ecosystems and large marine species.
To develop predictive capability for these socio-ecological systems and evaluate
adaptation options to ensure future sustainability.

Topics covered:

• conservation 
biology, 

• trophic ecology, 
• fisheries science, 
• climate change, 
• adaptive 

management.

(San Sebastián, Spain, September 2015)

Hobday et al., 2017



Grand Challenge II
Improving scenarios, predictions and projections of future 
ocean-human systems at multiple scales

To incorporate understanding of the drivers & consequences of global change on marine 
ecosystems & human societies at multiple scales into models to project & predict future states



CMIP
FISHMIP



Building policy-relevant future scenarios of biodiversity and 
ecosystem services focused on open ocean fisheries – common basis 
for scenario testing in the context of IPCC & IPBES

Oceanic System Pathways
1 sustainability
2 technology / fossil fuel
3 current convention

Summary of the two key drivers identified in the three 
domains: Economy, Governance and Management

Maury et al., 2017



Grand Challenge III
Improving and achieving sustainable ocean governance

To improve communication and understanding between IMBeR science, policy and 
society to achieve better governance, adaptation to and mitigation of global change, and 

transition towards ocean sustainability



Compared three contrasting systems: the 
tropical Pacific, Southern Ocean and UK 
coastal seas

The value of biodiversity in the Anthropocene

Incorporate the economic value of biodiversity into mainstream decision-making.

The case studies demonstrate that valuation can be useful but they also highlight the
dearth of research exploring the ecological relationships that underpin the benefits
ecosystems provide.
Understanding the links between biodiversity, the structure and functioning of
ecosystems, and the ecosystem services they support is fundamental for effective
valuation



Innovation challenge 2
To contribute to the development of 
a global ocean ecosystem 
observational and modelling network 
that provides ecosystem essential 
ocean variables (eEOVs) and to 
improve marine data and information 
management



Marine Megafauna working group meeting – link to BioEco Panel – contributing 
author for megafauna section of the IPCC Special report for Oceans and 
Cryosphere

Drafting white paper – how to integrate marine vertebrate ocean observations
for OceanObs19
BioEco Panel next meet November 2018



GOOS Biology and Ecosystems Panel
Supporting Ocean Health

Patricia Miloslavich – International Project Officer
Chairs: Nic Bax and Daniel Dunn

Secretariat: Ward Appeltans
http://goosocean.org/



GOOS – Biology and 
Ecosystems Panel
Ocean Health – International 
collaborations





GOOS biological EOVs were identified by considering:

(1) societal needs according to more than 20 international conventions and/or multilateral agreements relevant to marine life
(2) the current state of ocean observations by evaluating the temporal and spatial scales of variables measured by 100+ observing

programs
(3) the impact and scalability of these variables and how they contribute to address societal and scientific issues



GOOS BioEco: Essential Ocean Variables



Partnership for 
Observation of the Global 

Ocean - POGO
Dr Sophie Seeyave

POGO Executive Director



• POGO is a consortium of major oceanographic institutes 
around the world, represented by their Directors.

• POGO’s vision is to have by 2030, world-wide cooperation for a 
sustainable, state-of-the-art global ocean observing system 
that serves the needs of science and society.

• Mission:
– Lead innovation and development of the crucial 

components of the ocean observing system.
– Identify and contribute to the development of the key skills, 

capabilities and capacities needed to achieve the vision.
– Work with Governments, Foundations and Industry, to 

articulate the benefits to society and required funding to 
build and sustain the system.  



POGO Membership

https://www.marine.ie/Home/home
https://www.marine.ie/Home/home


The 3 pillars of POGO

Ocean 
observations

Professional 
training

Outreach 
and 

advocacy



Links to Atlantic observing

• Sponsored working group on the South Atlantic Meridional 
Overturning Circulation (SAMOC), led by Brazil (2015-17)

• Outcomes:
– Enhanced participation of Brazilian and Argentinian 

SAMOC observation efforts
– Led to a cruise between Brazil and S. Africa in collaboration 

with AtlantOS and as a GEOTRACES section
– Led to successful proposal to FAPESP (Brazil) for 5-year 

international project SAMBAR (the South Atlantic 
Meridional Overturning Circulation (SAMOC) Basin-wide 
Array)

http://www.ocean-partners.org/wg-samoc


POGO Training across the Atlantic

• POGO fellowship for training on-board a research ship since 
2008 on Atlantic Meridional Transect (AMT) cruise run by 
Plymouth Marine Laboratory, from UK to Falklands

• North South Atlantic Transect (NoSoAT) training cruises in 
2015 & 16 co-sponsored by AWI, NF-POGO and SMART 

• Ocean Training Partnership (AWI, NF-POGO and SMART) 
launched in Dec 2017 to coordinate and provide 
opportunities for shipboard training using spare berths and 
“spare ships” – opportunity for shipboard training in tropical 
Atlantic?



SOLAS International Project Office
GEOMAR Helmholtz Center for Ocean Research Kiel, Germany;
State Key Laboratory of Marine Environmental Science, Xiamen University, China
www.solas-int.org
solas@geomar.com

Overview and Update - February 2018

SOLAS Sponsors:

SOLAS IPO Funders:



SOLAS 2015-2015: Core Themes

Overview and Update - February 2018

1. Greenhouse gases and the 
oceans

2. Air-sea interface and 
fluxes of mass and energy

3. Atmospheric deposition 
and ocean 
biogeochemistry

4. Interconnections between 
aerosols, clouds, and 
marine ecosystems

5. Ocean biogeochemical 
controls on atmospheric 
chemistry

"to achieve quantitative understanding of the key biogeochemical-physical 
interactions and feedbacks between the ocean and atmosphere, and of how this 
coupled system affects and is affected by climate and global change."



SOLAS 2015-2015: Cross-Cutting Themes

Core Theme 1
Core Theme 2

Core Theme 3

Core Theme 4 Core Theme 5
In addition, the study of the Core Themes will be integrated in Cross-Cutting 
Themes in order to: 
• Study integrated, high sensitivity systems
• Evaluate the environmental efficacy and impacts of geoengineering
• Evaluate policy decisions and societal developments

Overview and Update - February 2018



Overview and Update - February 2018

Cape Verde Atmosphere Observatory:

Cape Verde Time-Series Observatories

Cape Verde Ocean Observatory:

Land-based laboratory Time-series sampling Field experiments

Land-based lab containers Tower in the trade winds for aerosol & 
greeenhouse gas measurements



Overview and Update - February 2018

Surface ocean - Lower atmosphere 
International Campaign (SLIC): 
A new SOLAS Time Series Concept for Cabo Verde

OSCM – Ocean Science Centre Mindelo

OUTCOME: We need to validate lab and model results in the field over a range of 
temporal and spatial scales with coordinated measurements!

PROPOSITION: SOLAS Time Series Station (SLIC – Surface ocean Lower
atmosphehre International/Integrated Campaign/Center)



Overview and Update - February 2018

Interest in joining?? Questions??

Development team:
• Christa Marandino 

(cmarandino@geomar.de)
• Anja Engel (aengel@geomar.de)

• Noble gases
• Bio reactive gas
• Photo reactive gas
• Eddy Covariance Fluxes
• Wave spectra
• Turbulent Kinetic Energy
• Wind speed, direction
• SST, SSS, Temp, RH, rain, irradiation
• CDOM, FDOM, organics, gel particles
• Surface tension, surfactant activity
• Chlorophyll, pigments
• bacteria, phytoplankton (abundance

and productivity)
• Aerosols
• Nutrients, dust, trace metals deposition
• All in water column, sea surface

microlayer, atmosphere

SLIC: Observational needs



Overview and Update - February 2018

PLOCAN/ESTOC

OSCM/CVOO

Fernando de Noronha
(FNEO)

BIOS/BATS

Network of Atlantic Time-Series Observatories

A SOLAS time series would complete the existing Atlantic network but also 
add new measurements



The continuous plankton recorder (CPR survey)

Decadal, phytoplankton, zooplankton, plastics, 
genomics, CTD, Fluorescence, linked to CO2

Zooplankton acoustics on gliders



Drivers – SDGs – natural assets, food 
security, life in the sea - conservation

Sustained observations – co-
ordinated, linked to models

Capacity building

Links to IOC decade of the ocean
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