I @ e

United Nations  *

. Intergovernmental
Educational, Scientificand |  Oceanographic
Cultural Organization =~ Commission

The Global Ocean Observing System

Advancing measurements of Biological Essential Ocean
Variables (EOVs)

GOOS BioEco Panel
Chairs: Samantha Simmons and Nic Bax

International Project Officer: Patricia Miloslavich

Secretariat: Ward Appeltans

http://goosocean.org/
Y J/ﬂ/ ey THE UNIVERSITY OF @

2 NN\ )" WESTERN ot Bl
CET it | TSNS S AUSTRALIA i B2

CItralOr\g pization . Commission




The

Global Ocean Observing System

e ———.

Observation coordination

Expert Panels
Physics

GCOS - GOOS « WCRP
Ocean
Observations
Panel for
Climate

- - ARBON
Biogeochemistry ?‘“ %oy,

&

ATloy,

\““'Il
-
w /7
. >
[ ]
S
RN
“oagyq v

Biology and Ecosystems

Biokco

ad ap

Project development

Global observing networks
and platforms

“jcommC

Regional and National
organizations

GOOS Regional Alliances (GRAs)

Improving through
innovation and renovation

A
i'i'hf 2020

Tropical Pacific Observing System

OBSERVING
STRATEGY

GOA-ON )

Global Ocean Acidification
Observing Network

S




Scientific oversight

Expert Panels
Physics
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Biology and Ecosystems
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GOOS Expert Panels
Physics — Biogeochemistry — Biology and Ecosystems

Tasks

Identification of and requirement setting for Essential Ocean Variables (EOVSs)
Development of EOV implementation strategies and coordination of observations

Promotion of standards and interoperability of data and information products




How to define “Essential”? The Biology and Ecosystems Panel process

Relevant changes

Marine biodiversity, ecosystem function, and their services

!

Essential Ocean Variables

Global sustained implementation
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Impact

-Relevant to help solve science
guestions and address societal needs

-Contribute to improve management of
marine resources
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Feasibility

-+ high

Feasibility
-Scientifically credible

-Technically practical, cost effective
and within human capabilities

-Enduring




Identifying biological/ecological EOVs Pro;ass
The “DPSIR” model o o
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EQV
Specifications sheets:
* Sub-variables

» Derived products
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Societal drivers and pressures: analysis from international

PRESSURES
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No. of Programs (cummulative)

Biological ocean observations: since when?
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Biological ocean observations: since when and what?

Phytoplankion diversity
Phytoplankton abundance
Zooplankton abundance
Zooplankton diversity
Fish abundance

Fish distribution

TBM abundance

TBM distribution

Benthic Invert. abundance
Benthic Invert. diversity
Coral cover

Macroalgal cover
Seagrass cover

Mangrove cover

http://dev.iobis.org/goos/
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“Essential”: How to prioritize?
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Diet

Physiology

Biological rates

Population size

Behavior

Movement

Genetic structure

Microbial activity

Cover

Productivity

Species presence/absence

pecies presence

S

Species presence/abundance

Vertical distribution

Horizontal distribution

Turtles

Billfish

Tuna

Coral

Vegetation

Sharks and Rays
Nekton Invertebrates
Seabirds

Mammals

Pigments

Microbes
Phytoplankton

Bony Fish

Benthic Invertebrates

Zooplankton

1) Level 1 (red)

Diversity, abundance and distribution of
phytoplankton (and pigments), zooplankton,
benthic invertebrates, bony fish, microbes,
mammals, and submerged vegetation.

Diversity and abundance birds and sharks

Cover of submerged vegetation, corals and
benthic invertebrates

2) Level 2 (orange)

Diversity and abundance of mammals and
seabirds,

Distribution of microbes, invertebrate nekton,
submerged vegetation, mammals

Cover of corals and benthic invertebrates
Behavior and movement of bony fish

3) Level 3 (yellow)

Diversity, abundance and distribution of tuna,
billfish, coral

Movement of turtles, billfish, tuna, sharks,
invertebrate nekton, seabirds, zooplankton

Etc...



How do biological variables address societal drivers and pressures?

DRIVERS

MagrCov

MalgCov

SeagCov
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SustDevip
BiodivCons
CapBuild
FoodSec
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Fish distribution
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Essential Ocean Variables: based on impact / feasibility
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How do these variables address

societal pressures?

Back to conventions —»

| Mangrove: 20

I Seagrass: 21

I Macroalgae: 22 =

Coral: 17
Turtles, Birds & Mammals:
Fish: 24

Benthic Invertebrates: 15

Zooplankton: 16

Phytoplankton: 15

Microbes: 11

CCAMLR:
CITES:
CMS:
RFMOs:
CDB:
CDB-AICHLI:
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D ICES:
R FAO:
‘ < UNFCCC:

UN-MDGs
GEF:
IMO:
LME:
IOC-IODE:
UNDEP-WO:
UNEP-GPA:
UNEP-RS:
UN-SDGs:
WOA:

CAFF
IWC
ISA

AT AT ATV

g
:9n
10m
10
10 ¢
10
10°8
10
10
1I0W
107
81l
4 m
=




Essential Ocean Variables: all GOOS panels

CONCEPT PILOT MATURE *also ECV [sometimes aggregated]

Physics

Sea State*

Ocean surface vector
stress*

Sea Ice*

Sea level*

SST*

Subsurface temperature*
Surface currents*
Subsurface currents*
SSS*

Subsurface salinity*
Heat flux*

Biogeochemistry Biology and Ecosystems
 Oxygen* Phytoplankton* diversity and biomass
e Inorganic macro nutrients* Zooplankton* diversity and biomass
« Carbonate system* Fish abundance and distribution
« Transient tracers* Turtle, bird, mammal abundance and
« Suspended particulates distribution
«  Nitrous oxide* Live coral*
« Carbon isotope (13C) Seagrass cover*
« Dissolved organic carbon Mangrove cover*
« Ocean colour* Macroalgal canopy*
Emerging:
Ocean sound - IQOE « Microbe diversity and biomass

 Benthic invertebrate abundance and
distribution

Specification sheets at: goosocean.org/eov




Following steps

Validation
-with scientific community (spec sheets, papers) sess curontssteof csanobsanaions

-with policy makers (e.g. CBD) R
-with GCOS (Essential Climate Variables)

Ocean
Observation

Phytoplankton biomass and diversity
Zooplankton biomass and diversity

= Fish abundance and disfribution

Biological = Marine turties, birds and mammals
Essential Ocean abundance and distribution
Variables

=) S Live coral

~ Seagrass cover

Specification sheets (8 EOVSs)

Background I
Information: sub-variables, derived products Measuremert reqirements

Observing networks

Requirements: drivers, questions, phenomena s
Observing networks: technical specifications Readines for globalmplementatn
Future observing networks

Data and information creation

Links and references Provideindicatorsof change

Globally coordinated and global coverage

Mangrove cover
\

Macroalgal canopy

Validation

Maximize cost-efficiency

Avoid overlap

Integration Standardize methods and data collection

Spearhead technological development

2019 - 20i8 Address miajor challenges in data integration

NOo kDR

Open access data

Support international reporting needs Implementation

Contribute to decision making af local,

Peer reviewed specification sheets at:
goosocean.org/eov S——

#
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Following steps

Address societal drivers and pressures

Ocean
Observation

Assess current state of ocean observations

Validation
-with scientific community (spec sheets/papers)

2016 - 20,
Phytoplankton biomass and diversity

ced %/
0, Zooplankton biomass and diversr
/ p rsity

8, = Fish abundance and distribution

-with policy makers (e.g. CBD)
Biological : s Marine turties, birds and mammals
Essential Ocean abundance and distribution
Variables 5
& ==Live coral

S Seagrass cover

"\ Mangrove cover
Macroalgal canopy

-with GCOS (Essential Climate Variables)
Integration
-across networks and across disciplines

(e.g. IMSOO Workshop 2017)
-standardize methods and data collection e

(e.g. SCOR Working Groups)

Validation

Obsenving elements

Maximize cost-efficiency

Avoid overlap
Standardize methods and data collection

X}‘;ﬁ'ﬁf Integration

2019 - 2015

=

Spearhead technological development

Address major challenges in data integration

Implementation
-globally coordinated, global coverage
Provide indicators of change °

-intercomparable, open access data
-to support international reporting needs oty oot sl oot~
Support international reporting NEeds :}

Implementation

ation

national, and global scales

- CAPACITY DEVELOPMENT! R \
- FUNDING! A
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The Global Ocean
Observing System
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