Spatially varying biogeochemical parameter estimation in a global ocean model
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Conclusion

We estimated 9 spatially and temporally varying parameters of a global ocean
BGC model applying ensemble data assimilation. Estimated parameters point to
variations similar to In situ measurements. Data assimilation can lead to
unrealistic parameter values In regions of model deficits. Including spatially

Introduction

Ocean biogeochemical (BGC) models are a primary tool for
Investigating the global carbon cycle. These models contain
many uncertain process parameters. The values of these BGC
parameters depend on the local physical and biogeochemical e G
context of the marine environment. However, BGC parameters - B 2

e, - variable parameters iImproved the simulation of surface chlorophyll-a
are typically used as constant values across space and time in ™ el il concentrations across space.

the model. This study estimates nine selected BGC parameters
using an ensemble data assimilation technique in a global ocean
model.
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these pools.

Monthly mean vertically Integrated NPP for April 2020. A) The reference simulation with default
_ _ _ parameter values; B) Satellite estimation with updated carbon-based productivity model; and
Freerun Observations DA Analysis Freerun - DA Analysis Monthly mean log-transformed C) simulation with estimated parameter values. Over large parts of the global ocean, the
L , surface chlorophyll-a concentrations vertically integrated NPP simulations agree reasonably with the observations.

- e for April 2020 (A-D) and September
i?:;urfl;z HE)S'AFSQ_CL?F dt;’ta;“gé‘; Data Assimilation Method
analysis and difference of DA
analysis from Freerun. DA analysis
shows a better field with spatial
pattern closer to the observations
than the Freerun. However, In
September, the model still
overestimates the chlorophyll-a
concentration compared to the
observations.

Assimilate 5-day satellite chlorophyll-a concentration from ESA OC-CClI

Apply Error-Subspace Transform Kalman Filter

Implement with Parallel Data Assimilation Framework — PDAF (https://pdaf.awi.de/)

Jse ensemble size 36

Perturb 9 biogeochemical parameters

Update 8 state variables (bold) + 9 parameters related to phytoplankton growth and loss
DA experiment for the full year 2020

_0og transformed concentrations and parameters
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