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IOCCP Background and Leaders

IOCCP SSG 2011-13

Chair
Toste Tanhua (Germany)

Underway pCO; Observations:
Ute Schuster (UK)

Surface CO, Data:
Are Olsen (Norway)

Ocean Interior Observations: |

Bernadette Sloyan (Australia)

Ocean Interior Data:
Masao Ishii (Japan)

Time Series Networks:
Laura Lorenzoni (US)

Instruments and Sensors:
Todd Martz (US)

Data Management:
Alex Kozyr (US)
Benjamin Pfeil (Norway)

Nutrients
Michio Aoyama (Japan)
Oxygen
To be announced

Ocean Acidification
Richard Feely (USA)

Project Director:
Maciej Telszewski (Poland)

IOCCP History

“~ I0C and SCOR strongly focused on coordination of
ocean carbon observations since early 1960’s

“~ Began in 2002 as a pilot project of the IOC-SCOR
CO, Panel and the Global Carbon Project

“~ Was approved as a standing project in 2005 by the
IOC Assembly and the SCOR Executive Council

The IOCCP promotes the development of a global network
of ocean carbon observations for research through
technical coordination and communication services,
international agreements on standards and methods, and
advocacy and links to the global observing systems.

“~ In the 9 years the IOCCP has:
v held 27 workshops and
v  published 23 reports, guides, and strategy
documents
v issued 33 newsletters (The IOCCP Conveyor)

34 GEOSS Science and Technology Stakeholder Workshop

23/3/2015 Norfolk, VA, USA



The IOCCP Approach to Coordination

aligned with the Framework for Ocean Observing

Establishment of
societal or scientific
requirements for
observations and

monitoring
Providing the stakeholders
community with information Developing strategies for
allowing to meet the requirements observing network
and verify the fitness-for-purpose implementation
of the system
%
Brokering international
Developing data synthesis agreements on
products measurements standards

and procedures

Developing and implementing
data quality control procedures
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Why a Framework?

OceanObs’ 09 identified tremendous
opportunities and significant challenges for the
global ocean observing system

Called for a framework for planning and moving
forward with an enhanced global sustained
ocean observing system over the next decade,
integrating new physical, biogeochemical,
biological observations while sustaining
present observations
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Framework for Ocean Observing “ x '

A simple system




Structure of the Framework &5 '

Issues (Scientific and societal drivers)

Requirement
What to Measure
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Observations Deployment and
Maintenance




Framework for Ocean Observing

Governance structure
GOOS Steering Committee

(Peak Bodies, Sponsors, Observing Panel Chairs,
Observing System leaders)

111

Observing System Panels

(focused on EQOVs e.g. Physics, Carbon/Biogeochemistry (IOCCP),
Biology/Ecosystems); Coordination for observing system elements

11111

Technical Advisory Groups

(Observing technologies and networks,
Variable focus: data and products, synthesis, link to models)




GOOS Biogeochemistry Panel
Success in 2 years

* Implementation plan
— clear statement of requirements for observations

— Agreed on EOVs for biogeochemistry: well-reasoned, widely-
reviewed, community-shaped

— Implementation driven by feasibility and impact

« identification of national or regional champions for some
common action

e covering observations, data system, link with analysis and
models to create actionable information

— Communities energized by their association with GOOS
Partnerships

— to conventions, assessments

— regional/national champions

Pilot projects with strong biogeochemical component



GOOS Biogeochemistry Panel
Success in 5 years

In global space: cycle of evaluation of fithess-for-purpose
complete, with GOOS reporting received at various partner fora

In coastal space: energized communities of practice on
common observing techniques, leading to growing data sharing,
transfer of technology / capacity development

Some pilots — particularly integrated with the rest of the
observing system — leading to growth of number of aligned
sustained research-funded observations of EOVs

OceanObs’19 has strong biogeochemical community
engagement



B Socletal needs and scientific
“drequirements for the global ocean
observing system

A

« Therole of ocean biogeochemistry in climate
— Q1.1 How is the ocean carbon content changing?
— Q1.2 How does the ocean influence cycles of non-CO, greenhouse gases?

« Human impacts on ocean biogeochemistry

— Q2.1. How large are the ocean’s “dead zones” and how fast
are they changing?
— Q2.2 What are rates and impacts of ocean acidification?

 Ocean ecosystem health
— Q3.1 Is the biomass of the ocean changing?

— Q3.2 How does eutrophication and pollution impact ocean productivity and
water quality?
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1: The role of ocean biogeochemistry in climate

Q 1.1: How is the ocean carbon content changing?

Carbonate system

DOC

Transient Tracers

O,

Macronutrients (NO, PO,, Si, NH,, NO,)
13DIC, “DIC

Q 1.2: How does the ocean influence cycles of non-CO, greenhouse gases?

N,O

CH, (regional)

DMS

Halocarbons/O5-depleting substances
0,




2: Human impacts on ocean biogeochemistry

Q 2.1.: How large are the ocean’s dead zones and how fast are they growing?

> O,
» Macronutrients (NO4, PO,, Si, NH,, NO,)
» Transient Tracers
> Export rates and/or Ar/O,
» Carbonate system
Q 2.1: What are rates and impacts of ocean acidification?
Detection
» Carbonate system (saturation state as derived variable)
> O,
» Macronutrients (NO3, PO,, Si, NH,, NO,)
» Atmospheric deposition of anthropogenic sulfates
» Transient Tracers
> 13DIC
> PON, POP, DON, DOP
» Ra isotopes (coastal)
Impact
» Carbonate System (saturation state as derived variable)
» Dissolution Rates
> PIC, POC
» Phytoplankton Functional Groups
» Benthic and Pelagic Species
> 281pg, 230Th




3: Ocean ecosystem health

Q 3.1: Is the biomass of the ocean changing?

Q 3.1a: Is production changing

» Macronutrients (NO,, PO,, Si, NH,, NO,)
> Micronutrients (eg. Fe)

> O,

» Carbonate System

> O,/Ar

> O, isotopes

» Opal, POC, CaCO,

Q 3.1b: Is biomass changing

» POM (POC, PON, POP)

» Chlorophyll

» Macronutrients (NO3, PO, Si, NH,, NO,)
» Particle size spectra




3: Ocean ecosystem health

Q 3.2: How does eutrophication and pollution impact ocean
productivity and water qualitiy?

Q3.2a: Eutrophication

Macronutrients (NO3, PO,, Si, NH,, NO,)
0O,

POC, DOC

180/160

Ra isotopes (coastal)

vV VYV V V

Q3.2b: Pollution

Dioxin

POPs (particulate organic pollutants)
Plastics

Heavy Metals

Y V. V VY
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Impact

Feasibility vs. Impact

EOV Assessment

Carbonate System (17)

Particulate Matter
Export (6) Macronutrients (18) 0, (19)
Susp. pnslnles 7
2,7 [ransient Tracers (8) Bio-optics (4)
¢ o 9 8 @
13C
.0 (3) 2
Dissolved Organic
Matter (3)
a,4
2,3 3.3 5,3 7.3
®* ¢ * *
2,2 6 2
3 10

Feasibility




The Essential Ocean Variables for
Biogeochemistry

A

» Global
1) Oxygen » General
2) Macro Nutrients > A pick of the ,top 9
3) Carbonate System
4) Transient tracers » Can be important to
5) Suspended particulates designing observing
6) Particulate Matter Transport systems, and for fund-
7) Nitrous Oxide rising

8) Carbon-13
9) Dissolved Organic Matter




The Essential Ocean Variables
Specification Sheets

The Global Ocean
Observing System
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Nomination of an Essential Ocean Variable (EOV): Carbonate System

EOV Information

Name of EOV

Carbonate System

Sub-Variables

DIC, Total Alkalinity, pCO2 and pH (at least 2 of 4)

Derived Products

Saturation state (aragonite, calcite), dissolved carbonate ion concentration,
air-sea flux of CO,, anthropogenic carbon, change in total carbon.

Supporting variables

Temperature, salinity, wind speed, atm. XCO;, barometric pressure, oxygen,
nutrients, calcium concentration, transient tracers, Oa/Ar

Contact/Lead Expert(s)

10CCP




Specifications of the observational requirements

Requirements Settings

Responsible GOOS Panel | Biogeochemistry Panel

Reporting Mechanism(s) | GOOS Implementation Plan. (?)
IOCCP Report.

Readiness Level , Mature

The ocean’s role in climate

Societal Benefit Area(s) Ocean ecosystem health

Societal drivers

How is the ocean carbon content changing?
Scientific Application(s) What are rates and impacts of ocean acidification?
Global carbon Budget Estimates

—
MNet air-sea Interior Net
Ocean . Export
Fluxes of s < Acidification community Production
coz2 Carbon Production
Temporal Scales of the monthl Py— WWW
phenomena ¥ 00: seasonal | Decadal Decadal

Coast: 0.1- Coast: 1-100 | Coast: 1-100

. Rosshy
Spatial scales of . 100 km km km
phenomena ;‘?‘l‘{;]”g’km 100-1000km | 663 100- 00: 100- 00: 100-
' 2000k 1000km
- \
Saturation

20 P
2 Pg Clyr ,fde::gade
+/- 10%

capture +/-10%

states 1 Pg/year/ 1 Pgfyear/
+/-0.1/dec. decade decade
pH:0.01/dec.

— &
“rena n\\“\




Specifications of current elements

Observation Deployment & Maintenance

or DIC (pH)

co2

R t Ship B d
Observing Elements VOS Lines epea Moorings Drifters _ P as-e
Hydro time-series
Phenomena CO2 fluxes Storage OA. NCP CO2 fluxes, pCO2, CO2 fluxes,
addressed 0OA rates ! 0A pCO2, OA
Readiness Level 4 Mature mature mature mature mature
Every 10 DIC,ALK:
denser in the
. 20 degrees ldegree
Spatial scales coast Unknown Unknown
. Full depth pCO2 fluxes:
domain .
continuous
Surface
Subdaily —
T | scal Weekly - Decadal asor ?I d | Hourl | Weekly -
emporal scale decada ecada seasonal an ourly-annua decadal
annual
- Atm/fO T t .
m,/Ocean Er.n!]era ure Wind
pCO2 salinity,
. DIC/ALK
Relevant measured Temperature wind, Temperature, .
. L DIC, TA, pH o Atmospheric
variables Salinity pressure, salinity
Desired: TA atmospheric and ocean
' P pCO2

)E
2
:
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Future observational elements

Future observing Elements

ob e El : Floats surface Subsurface subsurface Extended
Serving Hlements od gliders Moorings | gliders VOS (EVOS)
Readiness Level ; pilot pilot pilot conceptual pilot
Every 10° Every 10°
denserin the | 20 degrees 0(10)- denser in the
Spatial scal 0(1) k
patial scales coast domain | Full depth (1) fm 0(1000) km coast domain
Surface Surface
Sub-daily —
Weekly - Weekly -
Temporal scale eekly Day/Months | seasonal - Day/months eeky
years years
annual
nH- Pilat

Data & Information Creation

pCo2

Continuous DIC & ALK

Discrete DIC & ALK

Readiness Level

Mature

Pilot

Oversight &
Coordination

I0CCP

10CCP

10CCP
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Network specifications

2"d step in the process

MNetwork Information

Name of Network MED-SHIP

T 1
Description of Network Repeat Hydrography and sustained observations in the Mediterranean Sea
Oversight and

Coordination®

MED-SHIP Task team by CIESM

Process for community
evaluation

Waorkshop, town-hall meetings.

MNetwork/Element Characteristics

Phenomena Addressed >

Decadal/subdecadal changes in physics and biogeochemistry

Spatial Sampling *

30 nm

Temporal Sampling

Every 6 year (zonal section), every 3 years (meridional sections)

Special characteristics or
contribution.

multiple coincident parameters, complementarity with other programs such
as glider sections, moorings, and ship sections in the Med,rReference quality
measurements, full water column, coast-to-coast




Metrics

Requirement metrics:

*'1. ¢ continuous satelite measurements

- EOV driven g ik oo s [

 Combination of several
observational networks

» Different metrics for different
requirements; i.e. climate,
ocean health etc.

Transport 8%

Operational (Network) metrics: o i
* Network driven
* Implementation networks

Representative
milestones

- 34% Global tropical moored

2000 2001 2002 2003 2004 2005

Total in situ networks 62% April 2012

Surface measurements from
volunteer ships (VOS)

250 ships in VOSdim pllot project

Global drifting surface
buoy array
» P o buoys

P 5" resolution array. 1250 foats

Tide gauge network (GCOS
subset of GLOSS core network)

170 reak-time reportng gauges

XBT sub-surface temperature

ik section network

= == = 51lines occupied

100% Argo profiling float
network

tesclution atray. 3000 floats.

Repeat hydrography and
62%
carbon inventory

Full ocean survey in 10 years

original goal for full implementation by 2010

System % sustained,
of initial goals

JCOMM metrics on the observational networks




Requirement metrics

» Tends to be more difficult to evaluate on a regular base
» Maybe a decadal evaluation on the observational system — Fit for Purpose?

Societal Benefit Area(s) The ocean’s role in climate
. R Ocean ecosystem health
Societal drivers
How is the ocean carbon content changing? g L % l
Scientific Application(s) What are rates and impacts of ocean acidification? [ o
Global carbon Budget Estimates 5 E
Met air-sea Interior o Net Export
Phenomena to capture. Fluxes of Storage of A;::;i]fr':ca tion community P:E{{;uctiun
co2 Carbon Production
Temporal Scales of the monthl ' Annual Coast: daily Seasonal - Seasonal -
phenomena ¥ 00: seasonal | Decadal Decadal
Coast: 0.1- Coast: 1-100 | Coast: 1-100
Spatial scales of fosshy 100 km km km
phenomena ;?gg”[f’;km 100-1000km | (. 160- 00: 100- 00: 100-
1000km 1000km 1000km
. Saturation
h."lagnltudes,.’range of the 2 Pg C/yr 20Pg states 1 Pg/year/ 1 Pg/year/
signal, thresholds to +/-10% /decade +/-0.1/dec decade decade
capture +/-10% pH'D-lede.::




Example of Network POt B
. . N
metrics: .
I 20— 07 -
GO-SHIP , =
2lo] o o < I
104w ol o1 -~ z PO4E
(Important network 3 2 L
L = P
for many = "
- - o
biogeochemical los BOS | & o085
. 03]
variables) { & e
g ® P1VE-P19C @
- - 8
.. L S04P r
A}
* Current activity : 2
* Future risks
. : Status September 2014
° GO-SHIP Design Map
Spatlal and 2012-2023 Survey
temporal issues icommEps
. .
Data dellve ry’ PROG GO-SHIP Priority TRAFFIC METHOD TARGET NOTE
quality, timeliness LIGHT
! STATUS Activity every line should have all lines once in a
been occupied in the decade
last 7 years, or be
planned in the coming
5 years
Parameters Percentage of cruises
fulfilling the Level 1,2,3
data requirements
DATA DELIVERY Timeline Percentage of cruises
fulfilling data policy
timelines
Quantity Percentage of cruises
which delivered data to
CCHDO
INTERNATIONAL Internationalization Nb participating
COOPERATION countries
Meetings Nb of meetings




For questions and input please
contact us at:

Toste: ttanhua@geomar.de
Maciej: m.telszewski@ioccp.org
Visit our website: www.ioccp.org
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