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Why we want PFTs?

Biological Pumps
Air Solution Pump Organic CarborrPump €at03 Counter Pump
CO, CO, CO, CO, CO, CO,
Surface
Cold Warm 2 S A Production of Calcare-
Ocean Fresh  Haline BT | I ousShells
i Carbon I w ul ini
High Low 3 Py Alkalinity
Solubity Conmoiongll 1 ¢ Wy Consumption
1 L {
i 1 c! 1
Intermediate Roonu i N h : { cocoutix
Water ! Ny H
Remineralization ° v
Carbon Calcium Carbonate
Release Re-dissolution
Deep Alkalinity
Ocean P h . . | legse
ysics| Biology lology

e.g) Cocolithophores

Orr et al., 2005

Year 2099

LEOE

1s0° 1Z20°W B0 W o= 50°E 120°E

Also, Ca-fixers may be vulnerable to the
ocean acidification, in such a case their
change can be used to infer impact of
the acidification on marine ecosystems

NATURE|Vol 451[17 January 2008 |dok10.1038/nature 06592
An Earth-system perspective of
the global nitrogen cycle

Nicolas Gruber & James N. Galloway

With humans having an increasing impact on the planet, the interactions between the nitrogen cycle, the
carbon cycle and climate are expected to become an increasingly important determinant of the Earth system.
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Figure 1| Depiction of the global nitrogen cycle on land and in the

ocean. Major processes that transform molecular nitrogen into reactive
nitrogen, and back, are shown. Also shown is the tight coupling between
the nitrogen cycles on land and in the ocean with those of carbon and

Integrated Radiative Forcing for Year 2000 Global Emissions
(Weighted by 100-yr and 20-yr time horizons)
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phosphorus. Blue fluxes denote ‘natural’ (unperturbed) fluxes; orange
fluxes denote anthropogenic perturbation. The numbers (in Tg N per year)
are values for the 1990s (refs 13, 21). Few of these flux estimates are known
to hetter than +20%, and many, have uncertainties of +50% and larx»xerlul‘

http://www.co2.ulg.ac.be/peace/intro.htm
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e.g.) Phaeocystis in the Southern Ocean
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Who is playing a “critical role” within an ecosystem?

Its answer is important for “ecosystem stability”, hence
“ecosystem-based management”

Big eats small. Size is a matter.
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