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Context

A Biological Carbon pump

A Process by which CO2
fixed by photosynthesis
IS transferredto the deep
ocean

A Phytoplankton = First
vector

<«— Deep water formation
Ventilation (upwelling) —>»

Deep ocean
Deep consumers

&

Bacteria

Sea floor
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Context

| A Role of phytoplankton in the climate balance

Systeme Climatique

Biosphére,

- Iittoraux, So
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Context

A Global NPP = 40-60 GtC/Y (Carr etal.,2006)

A Global Export = 5-12 GtC/Y (Boyd and Trull, 2007 ; Henson et
al., 2011])

== Fraction of C subtracted from rapid exchange with
atmosphere=> participatesin settingatmosphericCO, levels

==% Main energysourcefor sub-surfaceecosystem

A However, link between surface dynamics and export not
understand
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Context

A Seasonaknd regional variability

A <= Distinction of specificregimesof PP and export
In ocean

A == Different transferefficiencyof C
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Context

A ==sNeed for understanding the link between
ecosystemdynamics and export at the baseof the
euphotic zone at the regional scale

A == Need for improved evaluation of climate
change impact on ecosystemstructure and export
production, as well as associated feedbacks on
atmosphericCO,
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Objective

A Identification and description of regionally coherent
regimesof PP and export fluxes for the openocean
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Approach

[ Combined use of ]

PN

( Biogeochemical model N

NEMO /PISCES model output:
nutrient concentrations
concentration, chlorophyll, POC,

" NP P, C expoy

/] Remote sensing of ocean colou\r

Products from satellite
observation :chla,
phytoplankton groups, NPP,

\_ POC, particlg

. S
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The biogeochemical PISCES Standard
version
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The biogeochemical PISCES Standard
version

A Last NEMO/PISCES Standard Version3.5

A Offline configuration

A Resolution of 2°

A Simulation of 1000 Years
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The biogeochemical PISCES Standard
version

Seasurface Chlorophyl Seasurface nitrate
(mgCHL /m 3) (mmol N/m3)

PISCES
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The biogeochemical PISCES® 5PFTS
version
[PAR |
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Biogeochemical model PISCES

Adding a third compartment of phytoplankton

A (1) Adding Picophytoplankton

A (2) Parametrization of picophytoplankton : a lot of parameters
| 1T ke growth rate, saturation

A (3) Model Adjustment
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Biogeochemical model PISCES

Adding a third compartment of phytoplankton

NPP intégrée Export a 100 m
Diat Nano Pico Total
PISNEWSTD (Y5) 75 (17%) 37.60 (83%) R 7.74
SPETS(dédoublé) (¥5) . 2138 r-/ 751
PICO_GR (Y5) . 1343 ‘ 4.78

PICO_SOURCES (Y5) . 1026 \ ‘7 teStS 485

PICO_GRAZING (Y5) . /‘/ 78
PICO_GRAZING2 (Y5) R 23
PICO_GRAZING3 (Y1) ; /
PICO_PARAM?2 (Y5) . 3.72 / 27.46

PICO_PARAM3 (Y5) . 0.76 24.28 30.47
PICO_PARAM4 (Y5) 5.3 9.52 10.56 28.42
PICO_PARAMS (Y1) 8.47 15.40 37.60
PICO_PARAMS (Y1) 1.68 37.97 44.98
PICO_test1( Y1) 24.01 4.92 38.90
PICO_test2 (Y1) 8.44 29.05 46.66
PICO_test3 (Y1) 2292 7.33 40.48
PICO_test3 (Y5) 13.94 (49%) 6.37 (23%) 28.05
PICO_testd (Y5) 10.04 (37%) 8.82 (33%) 26.90

OBSERVATIONS 14.8 (32%) 20.0 (44%) 10.8 (24%)
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Biogeochemical model PISCES

Adding a third compartment of phytoplankton

NPP intégrée Export a 100 m

Diat l Nano Pico ! Total
PISNEWSTD (Y5) 7.75(17 37.60 (83%) 7.74

SPETS(dédoublé) (¥5) 652 2138 751
PICO_GR (Y5) 11.37 13.43 ! 478
PICO_SOURCES (Y5) 11.53 1026 3. 485
PICO_GRAZING (Y5) 11.62 9.73 3 478
PICO_GRAZING2 (Y5) 7.04 16.68
PICO_GRAZING3 (Y1) 925 26.17
PICO_PARAM? (Y5) 931 3.72 \
PICO_PARAM3 (Y5) 542 0.76 m\
PICO_PARAM4 (Y5) 8.34 9.52 10.56
PICO_PARAMS (Y1) 13.72 8.47 15.40
PICO_PARAMS (Y1) 534 1.68 37.97
PICO_test1( Y1) 998 24.01 4.92
PICO_test2 (Y1) 9.17 8.44 29.05
PICO_test3 (Y1) 10.23 2292 7.33
PICO_test3 (Y5) 7.75 (28%) 13.94 (49%) 6.37 (23%)
PICO_testd (Y5) 8.07 (30%) 10.04 (37%) 8.82 (33%)

OBSERVATIONS 14.8 (32%) 20.0 (44%) 10.8 (24%)
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Biogeochemical model PISCES

Adding a third compartment of phytoplankton

NPP intégrée Export a 100 m
Diat Nano ic Total Total
PISNEWSTD (Y5) 7.75 (17%) 37.60 (83%) 45.35 7.74
SPETS(dédoublé) (Y5) 6.52 21.38 . 49.28 751
PICO_GR (Y5) 11.37 1343 . 26.25 4.78
PICO_SOURCES (Y5) 11.53 10.26 . 25.67 4.85
PICO_GRAZING (Y5) 11.62 9.73 . 25.68
PICO_GRAZING2 (Y5) 7.04 16.68 . 24.56
PICO_GRAZING3 (Y1) 9.25 26.17 X 36.05 )
PICO_PARAM?2 (Y5) 931 3.72 ) 27.46 \
PICO_PARAMS (Y5) 542 0.76 ' 30.47
PICO_PARAM4 (Y5) 8.34 9.52 . 28.42 ),
PICO_PARAMS (Y1) 13.72 8.47 . 37@/
PICO_PARAMSE (Y1) 534 1.68 X A/
PICO_test1( Y1) 9.98 24.01 : / 637
PICO_test2 (Y1) 9.17 8.44 X 6.66 6.22
PICO_test3 (Y1) 10.23 22.92 i 40.48 6.53
PICO_test3 (Y5)
PICO_test4 (Y5) 8

OBSERVATIONS 14.8 (32%) 20.0 (44%) 10.8 (24%)
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Biogeochemicalmodel PISCES

A PISCES Standard Version 4 PFTS

A PISCES Standard Version 5 PFTS
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Biogeochemical model PISCE®
first model evaluation

A Distribution of chlorophyll : Comparison to SeaWiFSestimation

A Contribution of phytoplankton groups toNPP : Comparison toUitz
et al, 2010estimation

A Ocean productivity and export ;pe-ratio and comparison to Dunne
et al, 2005

A Observations of[POC] : Comparison to Lamet al, 2011 data

A Observations ofPOC fluxes: Comparison to Dittert et al, 2005
data

5¢me Atelier National Couleur del Gic B 8 GISCOOC - Bordeaux- 9 -10 février 2015




First model evaluation
Distribution of chlorophyll (mgChl/m 3)

October November, DecemberMEAN
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