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Statistical & Diagnhostic Model Estimates

Calibration dataset

Statistical algorithm evaluation
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(A) Eppley and Peterson (1979) (B) Betzer et al. (1984) (C) Baines et al. (1994)
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Two-size class food-web model forced with
satellite estimates of NPP & biomass
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Two-size class food-web model forced with
satellite estimates of NPP & biomass
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Sinking Particle Export (mol C/m?/y) AParticle Export (%) Future Climate
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(a) llustration of ratios (b) High latitudes
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LOW LATITUDES HIGH LATITUDES

Model Food Webs
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Particle Flux
Attenuation &
Transfer Efficiency
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Particle Size,
Composition &
Ballast Hypotheses

POC flux

(f) Transfer e

fficiency

depth (2)

Armstrong et al. DSR 1l 2002
Francois et al. GBC 2002

Lima et al. Biogeosci. 2014

g 5
3

e o it S

ooococcocoon
o O o - B - e e R R e

RTINS ey Lt O - B Vo e . e

0.98
0.36
0.94
0.92
0.90
0.80
a.7o

0.60
0.50

317
285
256
230
207
186
167
150



— Mutrient restorimg with r = 0.08
E Constant export with r= 0.08
a B0 . . .
. . (= — — — Mutrient restoring withr=10
1-North Subtropical Atlantic (22.5°N, 62.5°W) :; _
5 — — — Constant export withr =0
0, BE ) COBALT ‘ 7 HOS _E_ 300 F
=
N ATETRT RN AURTEENE . ® 250}
= .
£ i S|
1000 - ovendomeifonbord || dsndiriiunad| oo b msdemsefon i Q 2001
A +'“+~--+--__
1500 __ _____ ____ _____ 15':. 1 1 1 1 1 .
N 100 200 300 400 500 600 700
e-folding length (m)
ERCECRCR O RN RO RN Kwon et al. Nature
"% PI __ PlankTOM5 REC-Z GGOSCIGHCE 2009
e | : see also Marinov et al.
st i et o Il i = Global Biogeochem. Cycles
g 2008
1000 F4--oeegeeintear e ] ..........
w1551 M LIS SR SO | R . — _ .......... 4
T 17

© 1 A 6 2 400 46 g S 00 (5.0 .5 0,50

—_— - . - L TS Y



Schematic representation

v Particle Dynamics Process Models
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Export from Physical Transport
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Water column fluxes POC respiration Migrators

Water colum fluxes
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Export flux:

-remote sensing algorithms & diagnostic models

-incorporation of food web & size structure

| -large differences in prognostic model patterns,

dynamics & climate sensitivity

-some pathways missing in Earth System Models

Mesoscale transport & remineralization

-empirical curve fitting used in most diagnostic &

prognostic models

-mechanistic process models (particle dynamics

and to lesser extent food web)
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