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The secondary effect of the modified SHW 1s to modify the
distribution of nutrients, which in turn impacts the strength of the
. . . . . biological carbon pump.
According to Toggweiler et al. [2006, hereafter T06], the Comparing DIC changes 1n experiments 2 < 1 and PLWD, there 5 LA . .
. ; . . . . * In 2 x 1, this secondary effect 1s a global increase of surface
relationship between deep ocean circulation and ocean carbon 1s a common decrease below 3000m depth and an opposite . . : : :
. . 5 . nutrients which enhances the biological export production
budget can be schematically decomposed into two components: a change between 2000 and 500m depth north of 40°S (Fig. 3). .
. . . . . into both the upper and deep oceans (not shown), therefore
northern, biologically productive upper ocean circulation on top . : o s
. . . . 2 x T -control PLWD-control partially offsetting the ocean carbon loss due to ventilation
of a southern unproductive deep ocean circulation (Fig. 1). 0 (Jp——— .
3 ” /o changes [Menviel et al., 2008].
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The common deep decrease in DIC is due to a decrease 1n the
T06 assume that the biological carbon pump 1s independent of residence time of the deep ocean water while the downward * As predicted by T06, the deep ocean carbon reservoir below
the southern deep circulation which brings back the deep carbon carbon fluxes due to the biological pump into the deep ocean 2000m depth 1s decreased for a strengthening or a poleward
to the surface. Because the Southern Hemisphere Westerlies increase slightly in 2 * t and do not change in PLWD (not shift of the SHW (Fig. 6). However, 1n all experiments, the
(SHW) directly control the majority ot the upwelling of the deep shown). The acceleration of the bottom cell of the MOC (Fig. 3)
ocean, T06 hypothesized that changes in the SHW can potentially can also be visualized by the difference in concentration of dye between 500 and 2000m depth.
explain a signitficant part ot the atmospheric CO, variations seen released in the Southern Ocean (south of 35°S) at the beginning 0
between glacial and interglacial periods. of each experiment and of the control (Fig. 4). The deep 1000 |
The hypothesis of T06 was first formally tested in 3D ocean ventilation from the Southern Ocean has therefore increased | 2000
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8 — g;‘)’(‘f’ warmer and colder upper ocean respectively (Fig. 5). The * In all wind perturbation experiments the secondary effect on the
Figure 2. | g 0% EQWD deepening (shoaling) of the pycnocline depth corresponds to an biological pump due to changes in the oceanic circulation
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