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Introduction

Temperature and mixed layer depth are criticalcian biology.

Aim: to improve global temperature and mixed layeptth with data assimilation.
Improved biological model behaviour
Improved air-sea CCHux

Only assimilate temperature and salinity.
Biology evolves freely
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Experimental Setup
Physical model: NEMO ORCAZ2

Biogeochemical model: PlankTOMS5
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Temperature Bias
Control Assimilating run

MLD Bias
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Global C Export (100m), R
Downward CO, Flux,
Primary Production

Both export and primary production are
Increased by assimilation.

Increased export follows from increased
production.

Takahashi et al (in press)

CO, flux is decreased and has greater
variability.

Antoine et al. (1996)
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Surface chlorophyll (mg/m?3)

The model tends to overestimate chlorophyll.

Data assimilation increases this overestimation.

Control Assimilating SeaWiFS

With assimilation the
sub-tropical gyres have
more chlorophyll.




Nutrient distribution:- Phosphate (mol/l)

Control Assimilating run



The N( ) relationship

Within a water
column nutrients
tend to covary with
density.

Assimilation of
temperature and
salinity breaks this
relationship

We apply a ‘nutrient
Increment’ to the
assimilation scheme
to maintain the

nutrient-density
ralatinnehin

var[N(z)]
— = 77 var[N( )]
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Phosphate (mol/l) distribution with nutrient
Increment
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Nutrient Increment:
Export, CO, Flux &
Primary Production

Schlitzer(2004), Laws(2000)

The nutrient increment has decreased the
primary production and export.

Primary production is closer to literature —
values.

Takahashi et al (in press)

Antoine et al. (1996)
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Surface chlorophyll (mg/m?3)
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Conclusions

Naive use of physical data assimilation can lead to unrealistic nutrient fields.
As a result other biochemical fields also become unrealistic.
Nutrient-density relationships exist in near surface waters almost everywhere.

Nutrient bias can be reduced by forcing the data assimilation method to honour
N( ) relationships.

Biases are reduced outside the sub-tropical gyres.

Errors in the gyres are caused by upwelling within the boundary currents and will
need to be tackled by a new approach.
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