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Ocean colour total chlorophyll

NCEO@PML pioneered BGC
O-C chl reanalysis in shelf-sea

Ciavatta et al, JGR, 2011
Ciavatta et al, JGR, 2016
Torres et al., Rem Sens, 2020
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Ocean colour total chlorophyll

15t 1-year long EnKF assimilative simulation
Analysis

.
: | 0.4
50°N| 5. \-
g e « N 0.2 5
R e o 0.0
2 7 N A. " - i =2

49°N

700

600

500
E 400
()

£ 300

200 i <

s R -

m AR =-71.7%

. 0

O=——¢ -

- - 3 > £ oo a o 2 8 U
5 5 T 8 5888583855339 35 8855858338 09
:H—.'ururEE<={Z<szg:mN<<mmeOzzDQ
0 o - N G A N O o @ ‘
SRIZIzedan 238/ saa8e3]3y42

Ciavatta et al., JGR, 2011



PML | s = What biogeochemical data to assimilate?

Ocean colour total chlorophyll
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Oxygen deficiency is threatening Europe's
crucial shelf-sea fishing areas
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Ocean colour total chlorophyll

Fine for the total phytoplankton
community at surface but ....

Addressable by DA of:

* what about phytoplankton groups? < PFIs

« what about the other BGC variables? < Optical data

* what about the ocean interior? <~ AUVs

NATURAL ENVIRONMENT RESEARCH COUNCIL
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Phytoplankton functional types (PFTs)
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Dinoflagellates

Ciavatta et al., JGR, 2018
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*To develop an integrated approach combining observing networks and marine models

* To deliver better understanding of fine-scale processes and system variability
* To identify a cost-effective, optimized monitoring networks

*To deliver improved evidence for ecosystem-based management

Gliders BGC-Argos
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See Jozef’s talk Session1 @ H 12.30!

Skakala et al., JGR, submitted
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Joint PHY-BGC DA with two-way coupled PHY-BGC modelling?
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Air-sea CO2 flux
(Hindcast Jan 1979 -> Dec 2017)

Global reanalysis C fluxes
(focus on biological pumps)

NEMO-FABM-MEDUSA

Ensemble DA

Ocean-colour C stocks

Validation/DA BGC-Argo

See Giorgio’s talk
Session3 @ H 12.30!
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1. NCEO is underpinning UK world-class research in ocean biogeochemistry DA
Ly,
\ ¥

2 0 2 1 United Nations Decade

2. BGC DA can improve prediction of BGC indicators

3. “New” data (PFTs, optics, BGC-Argos): pros & cons

4. Non-Gaussianity/non-linearity issue: more work needed
5. Two-way coupling of PHY-BGC modelling & DA

6. Reanalysis of global ocean (bio) C fluxes
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