GOA-ON

Global Ocean Acidification
Observing Network

The Global Ocean Acidification
Observing Network

Jan Newton, University of Washington, USA
MEOPAR OA Expert Forum, 17 February 2015
Victoria, British Columbia, Canada

2o @@

Ocean Acldification
Intarnational
Coordination CGentra

g( gt i) ~§ ’
2 UK Ocean Acidification

—— _ Research Programme

_ United Nations 7 Intergovernmental N )
Educational, Scientific and | Oceanographic BLU[@H‘MH

Cultural Organization Commission " ER
. (Oceans ana Society

IAEA | OAZICC e,

(BT ‘s
()
-\"g
ﬁ ‘
[ ]
[ ]
-

&
“arggg o



What is GOA-ON? GOA)ON
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The Global Ocean Acidification Observing Network
(GOA-ON) is a international partnership to:

1. Document the status and progress of ocean
acidification in open-ocean, coastal, estuarine, and
coral reef environments,

2. Understand the impacts of ocean acidification on
diverse marine ecosystems and societies, and

3. Support forecasts of ocean acidification conditions.




Why is a global
approach needed ?

Processes are occurring at global scales; therefore we need to go
beyond local measurements and observe on global scales in
order to understand OA and its drivers correctly.

We need information and data products that can inform policy
and the public with respect to OA and implications for the
overall ecosystem health (status) of the planet.

We need sufficient data and understanding to develop
predictive skills and early warning systems. This requires
coverage at appropriate scales, nesting local observations within
global context.
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Designing GOA-ON GOA)ON
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Two international workshops, with ~100 participants
from ~30 countries, defined an approach to build a
coordinated, integrated global observing network for
ocean acidification:

— Rationale

— Goals

— Design

— Suite of measurement parameters

— Data quality and data distribution strategies
— International program integration
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GOA-ON))

 Three high level goals form the foundation for
establishing an integrated global ocean
acidification observing network.
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GOA-ON will provide:

Goal 1 An understanding of global OA conditions
|dentify spatial/temporal patterns and assess generality
of response; document and assess variation to infer
driving mechanisms; quantify rate of change

Goal 2 An understanding of ecosystem response to OA
Measure biological responses to physical/ chemical
changes; quantify rate of change and identify areas of
vulnerability

Goal 3 Data needed to optimize modeling for OA

Provide spatially and temporally-resolved chemical and
biological data to be used in developing models for
societally-relevant analyses and projections




GOA-ON )

GOA-ON defined two
data quality objectives:

 'Climate data': of sufficient and defined quality to
assess long term trends with defined level of confidence

Detection of changes in OA state over
multi-decadal timescales

e 'Weather data': of sufficient and defined quality to
identify relative spatial patterns and short-term changes

Mechanistic interpretation of the ecosystem
response to local, immediate OA dynamics
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GOA-ON requirements:

Capacity for

» Physical infrastructure

» Operations and maintenance

» Data QA/QC

» Analytical and synthesis activities

> Intellectual infrastructure



Observations across various ecosystems:

Global Ocean Aci i
erving Network

— Open ocean: polar, temperate, tropical
— Coasts and estuaries
— Coral reefs




Utilizing various platforms:

— Ship-based surveys & volunteer observing ships
— Moorings & piers
— Gliders & floats
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GOA-ON has a nested
system design

Coasts & shelf seas

Open ocean
Goal 1 Goal 2 Goal 3

OA conditions Ecosystem response OA modeling

Level 1 Level 1

Inputs to

Level 2 Level 2 models

Level 3 Level 3




GOA-ON has a nested GOA-ON)
system design

Global Ocean Acidification
Observing Network

Coasts & shelf seas

Open ocean

Goal 1 Goal 2 Goal 3

OA conditions Ecosystem response OA modeling

L1: carbonate-system L1: biomass of functional
constraint, T, S, O, groups (phytoplankton, zoo-
fluorescence, irradiance plankton & microbes) |nputs to

) . . . ) . _ m I
L2: nutrients, bio-optics, L2: species; processes incl. odels

transport, meteorology, growth, grazing & respiration
trace metals...

L3: capability-specific | L3: capability-specific




GOA-ON observing assets: GOA-ON

Global Ocean Acidification
Observing Network
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Outcomes from GOA-ON:

Globally distributed, high quality data, near-
real-time data, and data synthesis products
that:

— Facilitate research (new knowledge) on OA

— Communicate status of OA and biological
response

— Enable forecasting/prediction of OA conditions



Surface Ocean CO, Atlas; www.socat.info
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End-uses of GOA-ON information:

— International policy including carbon emission
policies

— Food security and livelihoods
—Fisheries
—Shellfish aquaculture
—Coral reefs
— Shore protection, tsunami protection from coral reefs
— Cultural identity
— Tourism



Source: IPCC Report
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OAis
a global condition
with
local effects




OAis
a global condition
with
local effects




OAis

a global condition with local effects

 \We need local through global scale
observations in order to get either correct

e This issue demands our coordination,
networked skill, and open analysis



Integration of local through global

Partnerships:
Governments
Academia
Industry
NGOs

etc.




2012 Washington State Blue Ribbon Panel

MNOAA OAR Special Report
Washington State Blue Ribben Panel on Ocean Acidification

Washmgton Shellfish Initiaiive
Blue Ribbon Panel on Ocean Acidification

Scientific Summary of Ocean Acidification
in Washington State Marine Waters

Ocean Acidification:
From Knowledge to Action

Editors

Richard A. Feely NOAA Pacific Marine Envivonmental Laboratory

Terrie Klinger  Usnipersity of Washington School of Marine & Environmertal Affairs
Jan A. Newton  University of Washington Applied Physics Laboratory

Meg Chadsey  Washingtorn: Sea Grant

November 2012
Advance Copy - Movember 2012

http://www.ecy.wa.gov/water/marine/oceanacidification.html



Washington waters are particularly vulnerable
to ocean acidification

Ocean acidification is appearing in
Washington decades sooner than
anticipated.

...regional factors can exacerbate
acidification caused by global CO,
emissions:

Coastal upwelling of CO,-rich
waters

Runoff of nutrients and organic
carbon from land-based activities

Decay of organic matter in
subsurface waters

Photo: Russ McMillan 2



Ocean Acidification: Upwelling
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Are local stressors contributing too?
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Stormwater Point source
runoff

Erosion and stormwater runoff

Erosion and runoff
River input

Upwelled water from deep ocean

Kelly et al. (2011) Science



Washington
Marine
Waters

\
Outer Pacific coast
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Distinctive Influencing Factors

Columbia R/shallow

Outer Coast Puget Sound/Strait estuaries
e Upwelling * QOceanicinput e Terrestrial input
e ColumbiaR  Nutrient addition  Freshwater
plume effect effect influence
e Local
atmospheric
effect

Diversity of factors and degree of human influence

Biology exists within these environments and thus face
different pressures




2012-2013 Legislative Actions

Established the Marine
Resource Advisory Council

Established the Washington
Ocean Acidification Center at
the University of Washington

Directed Center to implement
five actions from Blue Ribbon
Panel recommendations

Shucked Pacific oyster

Photo: Dan Bennett



State-federal collaboration

* NOAA, the US’s lead federal agency on ocean
acidification, collaborates with the Center in
all five actions.

e EPA is engaging with the Center through
participation on the “West Coast Ocean
Acidification and Hypoxia Panel” and locally.

e USIOOS investments, regionally as NANOOS,
substantially enhance the Center’s abilities.



Action: Sustain Integrated Monitoring

* |ntegrates water
and biological
measurements

_ ¢ Mix of moorings
: > ¥ and cruises
\'3&’?5‘/, :'.:7& 5 : 1 .
L 5 *%\’\ * Mix of
¢ 58 environments

* Leverages existing
¢
2 networks

~22% ¢ Numerous and
;-f diverse partners



Action: Sustain Integrated Monitoring

e Phytoplankton, micro and macro zooplankton

* Pteropods show significant dissolution




Action: Conduct biological experiments

* Important WA species
— Copepods, krill,
Olympia oysters,
Dungeness crab
e Multi institution team

 Exposure to higher
levels of CO, resulted
In:

— Reduced survival in
krill

— Delayed development
in crab




Action: Develop forecast model

e ROMS based:

— Physics,
chemistry,
plankton

— First off coast,
then in Salish
Sea, hopefully
then sub-
estuaries
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Via monitoring for
corrosive water
conditions

— Data integrated with OA
monitoring network

Via hatchery adaptation
research

——
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‘Like putting headlights on a car’

Pacific oysters gain from IOOS® data

About six years ago, production at some
Pacific Morthwest oyster hatcheries began
declining at an alarming rate, posing
severe economic impact and challenging a
way of life held by shelifish growers for
more than 130 years.

“Putting an I00S buoy

in the water is like

putting headlights

on a car. It lets us see

changing water

conditions in real

time,” says Mark

Wiegardt, co-owner
of Whiskey Creek

b oo Ao . s oo e e e NSRIEIITISANHAtChERY:

2 3 : n the Morthwest, including ocean acidification, hypoxia and
just a few years ago are again major

X T harmful algal blooms, and climate change. The coasia
contributors to the 3111 million West Coast '

By 2008, the oyster harvest at Whiskey
Creek, a major Oregon supplier to the
majority of West Coast oyster farmers,
plummeted 80 percent. At about the same
time, cormosive, acidified seawater was
hitting the shores of the Pacific.

Something had to be done. Oyster
production accounts for more than $84
million of the West Coast shellfish industry,
which supports more than 3,000 jobs.

“When you see oyster shells dissolving in
water, there's a compelling need to know
why,” says Bill Dewey of Taylor Shellfish

Farms in Washington state.

Thanks to a 3500,000 federal investment
in monitoring coastal seawater
strengthened by data and observational
information from the U.5. Integrated

Ocean Observing System (|{00S®) and 0035 partners in the Northwest Association of Networked

buoy will aid computer models th t ocean and
shelifish industry. atmospheric condifions. Known a hi," the buoy is

named for the MNative American word (pronouncead "chay buh
1008 is a NOAA-led interagency and for "whale tail.

regional effort aimed at “knowing” — that Photo courtesy of Dr. John Payne. Pacific Ocean Shelf




New I00S data portal

Settings

|OOS PACIFIC REGICN OCEANACIDIFICATION

Welcome to the 1005 Pacific Region Ocean Acidification Data Portal

Ocean addification refers to the change in the chemistry of seawater cauzed primariy by the OCean's absorption of carbon dioxice from the atmosphere.

From cur data explerer, you can find data relevant to ccean addification from partners in the Padfic regien. This pertal was fundad oy U1.S. |00S, with data streams contributed
by regional 1005 chsening systems in Alaska (A00S), Washington and Oregpn (NANOOS), Central and Northern Califernia {C2MCO0S), Seuthern California (SCCO0S), and the
Pacific [slands {Pacl00S) as well as threugh NOAA's Ocean Addificatien Pregram (DAP) and Pacific Marine Environmental Laboratory (PMEL). Data presented here were funded
though NOAA AP, LS. 1005, or regienal ohsenving system collaborators. For further information about ccean acidification, follow these natienal and regional finks, which indude
FAQs and videos on the basic understanding of and consequences from ocean adidification, as well as finks to information on sensors (Aliance for Coastal Tachnolegies, ACT) and
practices {California Current Adidification Netwerk, C-CAN) used to menitor ocean acddification status.

The seawater chem stry Cr‘iFgESﬂ'Ef‘" ocean adidification affect the eco CEY and economy of marine communities, and this is projected tO grow with time. We can better prepars
e

for potential impacts to manne communities, fisheries, and lvelihoods by leamming maore 8bout how the ccean 8bsorbs carbon dicxkde. I00S is committed to work ng with &
dwersity EfPiI'tI"EFS o provide dats about ooean acidification conditicns.

For ocean acidification relevant information from the organizations below, click on the icons.
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Thank you

GOA-ON: www.goa-on.orqg

US I0O0OS: i00s.noaa.gov/

IPACOA: www.ipacoa.orq
NANOOQOS: www.nan00s.0orqg

WA OA Center: (just search)
http://coenv.washington.edu/resear
ch/major-initiatives/ocean-
acidification/



http://www.goa-on.org/
http://ioos.noaa.gov/
http://www.ipacoa.org/
http://www.nanoos.org/
http://coenv.washington.edu/research/major-initiatives/ocean-acidification/
http://coenv.washington.edu/research/major-initiatives/ocean-acidification/
http://coenv.washington.edu/research/major-initiatives/ocean-acidification/
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