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Why are we assimilating biogeochemical data into ecosystem models?
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Why are we assimilating biogeochemical data into ecosystem models?
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Why are we assimilating biogeochemical data into ecosystem models?
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Why are we assimilating biogeochemical data into ecosystem models?

Reanalysis — climate studies
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What biogeochemical data to assimilate?

Ocean colour total chlorophyll

Addressable by DA of:
<« PFTs

< Optical data

<« BGC-Argos




What biogeochemical data to assimilate?

Phytoplankton functional types (PFTs)
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What biogeochemical data to assimilate?

Phytoplankton functional types (PFTs)
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What biogeochemical data to assimilate?

Optical properties (“bulk”)

K (Ciavatta et al.,, 2014)

Rrs (Jones et al., 2016)

Bio-optical module

| |(absorption/backscattering )




What biogeochemical data to assimilate?

Remote sensing reflectance: R ;= f(CHL,TSS,CDOM)
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What biogeochemical data to assimilate?

Autonomous underwater vehicles
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What biogeochemical data to assimilate?

Biogeochemical-Argo: chlorophyll

Chlorophyll @ depth
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Addressing non-Gaussianity/non-linearity

Anamorphic transformation
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Addressing non-Gaussianity/non-linearity

Anamorphic transformation

Chlorophyll
assimilated

Nitrate

not assimilated |

Mean values July-August 2006 — : But...
not-assimilated variables rontangetal, 2013



https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiJ3dLAkNLhAhWH34UKHebDDg4QjRx6BAgBEAU&url=http://www.globalsupportinitiative.com/map-of-the-world-google-earth/google-earth-world-map-free-copy-other-than-save-of-g-the-6-2/&psig=AOvVaw2AwwKROUShqfmBZNaMTwQI&ust=1555418690736918

Addressing non-Gaussianity/non-linearity

Log-normal 4D-var
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... but the issue is not resolved yet
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Coupled physical and biogeochemical data assimilation (BGC helps PHY)

Data Control
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* “Incremental pressure corrections” (Waters et al., 2017)

- “Pragmatic fixes” (Park et al., 2018) ...did not really fix the issue
Park et al., 2018



Coupled physical and biogeochemical data assimilation (BGC helps PHY) =
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Coupled physical and biogeochemical data assimilation (BGC helps PHY)
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Coupled physical and biogeochemical data assimilation

Joint PHY-BGC DA with two-way coupled PHY-BGC modelling?
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* It might just mask further the real issues (e.g. model biases, spurious vertical velocities)



Concluding remarks

1. BGC DA can improve prediction of BGC indicators ... and “help” PHY DA
2. Need to improve PHY-BGC assimilative models (solve the biases)

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
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