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No IOCCG Report on
Primary Production exists

Notwithstanding the effort and work that has gone
on in the background since the mid-1990’s
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Kulk et al. (2020)
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Primary Production

N AEA Algorithm Round Robin
(PPARR)

Campbell et al. (2002), Carr et al. (2006),

Friedrichs et al. (2009), Saba et al. (2010),
Sabaetal. (2011) & Lee et al. (2015)




Timeline

The Sixth Xiamen Symposium on Marine Environmental Sciences
January 9*-12t 2023 / Xiamen, China

January 2023 idea of forming
© BIO-05\INT-06 — Primary production estimation WG spun out of session on

{Monday 9th @ 1330-1550, Conference Room 5)

Remote sensing of oceanic primary production P rl ma ry P rOd u Ct | on ESt | m at |O ]

Conveners:

Zhongping Lee (Xiamen University) at the 6th XMAS conference

Joaquim Goes (Columbia University)
Robert Brewin (University of Exeter)

- Working group proposal
10CCG Workmg group submitted, Bob presented
proposal accepted proposal at IOCCG Committee
Bob Brewin, ZhongPing Lee & Joaquim Goes meeting and proposal was

accepted April 2023

|IOCCG WG Webpage set-up

https://iocceg.org/sroup/oceanpp/

Formal webpage setup on the
|IOCCG website June 2023



https://ioccg.org/group/oceanpp/

Meeting 2023
i
KICK-OFF MEETING

- Scope and structure
of report defined

- Chapter leads

agreed
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Online

April 2026

\

Hybrid
Dec 2025

I

Online
Sept 2025

Online
Oct 2024
Progress
Jan 2025
Online
May 2025

See minutes on SharePoint site under folder meetings



Chapter 1: Introduction and Overview (Lead Bob)

Chapter 2: Mechanisms of photosynthesis and
photoacclimation (Lead Mike)

Chapter 3: In situ methods for measuring primary
production and relevance of scales (Heather)

Chapter 4: Fundamentals of modelling primary production
(Shubha)

Chapter 5: Strategies to estimating primary production
from remote sensing: 1 Input variables (ZhongPing)

Chapter 6: Strategies to estimating primary production
from remote sensing: 2 Model parameters (Gemma)

Chapter 7: Current understanding of global estimates of
ocean primary production from remote sensing (Toby)

Chapter 8: Uncertainties in primary production modelling
(Frederic)

Chapter 9: Future perspectives (David)

Chapter 10: Socio-economic Value of Satellite-based
Primary Productivity Estimates (Ryan)

Chapter 11: Summary and Recommendations (Joaquim)



Chapter 1: Introduction and Overview (Lead Bob) Chapter 8: Uncertainties in primary production modelling

(Frederic)
Chapter 2: Mechanisms of photosynthesis and
photoacclimation (Lead Mike) Chapter 9: Future perspectives (David)
Chapter 3: In situ methods for measuring primary Chapter 10: Socio-economic Value of Satellite-based
production and relevance of scales (Heather) Primary Productivity Estimates (Ryan)
Chapter 4: Fundamentals of modelling primary production Chapter 11: Summary and Recommendations (Joaquim)

(Shubha)

Chapter 5: Strategies to estimating primary production

from remote sensing: 1 Input variables (ZhongPing) Deadline 315t May 2026
Hard deadline 30t June 2026

Chapter 6: Strategies to estimating primary production
from remote sensing: 2 Model parameters (Gemma)

Draft completed
Chapter 7: Current understanding of global estimates of Draft started

ocean primary production from remote sensing (Toby) Draft not started




List of symbols, notations, acronyms currently circulated for comment with the aim to be
consistent across chapters

Symbol Definition Typical units Acronyms and | Definition
NB: these are provided for Abbreviations
guidance. Actual units may vary | | ABPM Absorption-based Production Model
depending on model AQP Apparent Optical Property
Sformulation, scaling, and the | ATP Adenosine triphosphate
basis of normalisation. BGC-Argo Biogeochemical Argo float
a Absorption coefficient m! CAFE Carbon, Absorption, Fluorescence, Euphotic-resolving NF
Qe Chlorophyll-a specific phytoplankton m* (mg [chl])’ CALIOP Cloud-Aerosol Lidar with Orthogonal Polarization
absorption coefficient | CbPM Carbon-based Production Model
g Absorption coefficient of NAP m! CCl Climate Change Initiative
By Absorption coefficient of CDOM m! CDOM Chromophoric Dissolved Organic Matter
@y Particulate absorption coefficient m! CDM Coloured Detrital Material
e Spectra lankto -l CDE Climate Data Record
%phy abmml:;ﬁ;i‘;ﬁ:fmﬂhﬂﬂp . - Chi Chlorophvll-a concentration
. Phytoplankton absorption coefficient m | LChI Depth mttgmtﬁd Ehlﬂm!ilh}"“ cnrrr:rn!r?tiﬂln :
™ Pure seavmater shsorplion cocthicient o CMEMS Copemicus Marine Enwrumflem Mﬂlenng Service
b Scattering coefficient p— CMIP Coupled Model Intercomparison Project
; ; T CZCS Coastal Zone Color Scanner
by Backscattering coefficient m DIC Dissolved Inorganic Carbon
b Particulate backscattering coefficient m! ; argal
bp Bf : DOC Dissolved Organic Carbon
byphy | Phytoplankton backscattering coefficient | m ECV Essential Climate Variable
By backscattering coefficient m' FO Farth Observation
£ Carbon mg C EP Export Production
Ceett Phytoplankton carbon per cell mg C E-VGPM Eppley- Vertically Generalized Production Model
Cany Phytoplankton carbon mg C m™ ESA European Space Agency
Conr Particulate Organic Carbon mg Cm™ ESM Earth System Model
[chl] Chlorophyll-a concentration mg [chl] m™* ESV Eﬂﬂﬁystﬂﬂ Service Valuation
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Chapter 1: Introduction and Overview
Bobert | W, Brewin, ThongPing Lee, Jooquim Gore

What |z Prirmany production and why s it important?

Primary production is the conversion of inorganic carkon ingo onganic carbon, The principal
proceid responsble for primary production on Earth s photosynthesis, with carbon daxide
100 ik tha Toem ol nonganic carbon, Rhir in the almeiphice oF coean, wymithinaed inbs
arganis carbon by plants and phyfoplankton, o land and in the cceand, respectvely, Light is
the enirgy icurcs that drivis photeiysthiis, with nutrients snd water [Hy0) being key
reguiriTRi . Dekpne only constituling only & frection of the Biomass of plasts on lind,
phainplinknoe in the ooean are resporaible Tor ancund Pal of planetany primany prosanisn
(Longhurst & sl 1995; Fisld ot &l 1998).

O the many reasors why ocean primary production is impomant, from a socketal
perupsectise, thsre ane tweo Bhat stand cut: the role it plays in the Earth’s carhon opcle and Bs
robe ot the foundaticn of the marnineg food web, supperting global Frhedes (Figure 1)
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Currently using the LaTeX file
from Report 18 (thanks
Frédéric for supplying this)
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Converting Word

Chapters into
LaTeX format

Chapter 1

Introduction and Overview

Hobert J W, Brewin, Zhongping Lee and Joaguim Goes

1.1 What is Primary production and why is it impor-
tant?

Frimary production is the coonversion of inorguric carbon into organde aarbon, Tlhe
primcipal process psponsilsle e primary prodoction on Esrtls ks plastosynt bisis,
with carbon diside (O3] a= the form of inorganke carbon, cither in e atmosphene
o oeoan, syl hesisod into orgenic onrhon By plants sl plotogplankton, on lamd aowd
ig the ovmes, n-[u.'l.'ri\.'il'l_l.'. |..||.l||:|‘ s lae CHCTEY SEirce thai drives |r]u.ﬂ1r!.}'ll1[||~1i.\_
with nuirients sl water (Ha) boing key peguipcment=, Desplie only eonstituiing
ull!:l' a fraction of the bicomeiss of :ﬂn.l:lh o lawd, Ih‘ll:l.'luj:ll:lllktlzdl i the ocean are
pespaiisiblo for around lal of planctary primary prodection (Longhurst of al, 115
Fickl ¢t al, 190

Of tlse maniy revsons wln scean primary product ion i imporian, from o secetal
jrerspective, there are two that stind out: the role it plavs i the Enrth's corbon eyele
aned its pode at the foundation of the mmarine food wel, sugporning ghdal fsherios
(Figuire 1.1)

1.1.1 Role of prioeary production in the Earth's earbon cyele

It i= estipsnted that ocean primary produoction i the epipelngic sone constitutes
aroum] S0 Cyr~! (Carr et al, 2008; Kulk et al. 2000). It & currently assamed
that aroond 30 of this primary prodection (0GE Cyvr= ') get cxported out of e
epipelaghe lnto the ocenn terior (Figume LIAL with the remabnlng 805 remidneralised
in bl epipelagic. OF tlee WCEC v of export prodaction, it b thought aroud
20O yr" s deposited ot e senlloor (8000 v~ remipernlised b the ooan
Interior, seo key procoses sttcmating e o Figare 1.0A ) apd 0200 Cvr~? buried



Tentative deadlines

Draft chapter hard deadline

Compile full report and complete recommendations
Deadline for comments on full report by WG members
Provide final to IOCCG committee for external review

Report completed

30" June 2026

30t Sept 2026

30t Nov 2026

31th Jan 2027

31t Apr 2027
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