The
conovever at present, at the last glacial

global ocean  thermichaline
maximurl, aod atf a subsequent
meliwater event (MWE) = simulated
using a combination of a global ocean
circulation omwdel and a lagrangiao
trajectory  tracing techonigue. The
modeled glacial eonvevor 15 somew hat
weaker then today, as manoy previcus
gtudies 1mply. However, the major
changes of the deep global ocean
convever cccurred cooly ai the MWE.
These changes include a reversal of the
lndian- Atlaniie branch of the deep
convevor due fo a cessaiwon of North
Atlantic  Deep Water (NADW)
preduction  caused by capping of
coovection by a localized meliwater
impact. Thiz  response of the
meridional overiurning supporis the
idea of hampering ihe global conve yor
cperation during Heinrich events. Yet
the podel resulis do oot suppor the
idea that a global convevor now or
ever directly cononecied the high-
latitudinal Morih Atlanilie and Norih
Pacific. The two oceans are ooly
weakly coonected via a series of
basin-scale horizootal The
irajeciories nd icat e
Atlapiic aod
gsouthern oceans during the MWE
because the NADW was not produced
at that time. QOur resulis contradict a
view of these remoie basins az being
directly coonecied by global-scale
abvszal and deep-waier flow, now or
in the past. The trajectories mdicate
that the deep water that escapes from
the Antarctic Circumpolar
onorthward wmic ihe Pacific Ocean does

g VTes.
simulated
dieconoection of the

Current

oot peoetrate as far noribward as mught
be thought oo the basiz of the global
convever paradigm. However, the
NADW still controls the global deep-
occean circulailon, and there 15 a system
o¢f coherent deep ccean curreois that
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parly ustifies the conveyor paradigm
aod the accompaoving terminclogy.
Dramaiic change of the nonbhward heat
transpon during ithe MWE indicates
that thiz state could oot be a siable
long-living state of the
circulation. It calls for a substantial
bhigh-latiudinal eooling right afier the
melivater episodes. Thizs implies thai
insiead of a long—ierm melivwaier state,
one olay expect a transitional bebhavior
with siropng oscilations beivween ce-
covered and melivwater covered occean
0 the poribern Norih Atlaniie.
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Figure 1. Meridional ovedorniog stream
function showing total transport of water
in vertical plane in the Adantic Ccean.
From top to  hottom: present-day
overmuroing, LG, and MWE. Transport
inSvil Sv=10° ms).
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CRMOHALINE CONVEYOR

Inicioriss of pericdm

r'-"|

tramchodm. ofparkc

{echoriee of pericdm

impcoim ofpericEn

e R

S ar—

o e
v T AT (O it _
- F Il o "" I'-!I-I 7%
-~ safg T

-.
.
"
%
=~
n
L]
1Th
"
"
T
i
4i

NrEUmrEIE ERrEEL ]

Figure 2. Global thermohaline conveyar, YVolume transports across the sides of the grid cells from the op
of the acean o 2 km depth (left] and from 2 kim o the bottom (right) are shawn in Sv {1 Sv = 10°m” s lf].
Although the T.GM convever noticeably weakened becanse of |essened Worth Atlantic Deep Warer
preduction, it still operated and facilitated the global deep ocean tracer transpon from the NA to the
Pacific. At the MWE the mode| indicates a complete reversal of the convevor in the Atlantic—Tndian sector,
which is not simply a2 ‘convevor-off regime bt 2 ‘convevor—reversed' mode.
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Figure 3. Trapctories of water parcels. Clouds of oeutrally-buoyaat particles were deployed at differeat sites to
trace the deep ocean conveyor Left panel shows spaghetti of the trajectories with the depths indirated by color
{25 a particle descends or wpwells the color of its trajectory chaoges). The right paoel depicts pairs of
irajectories with elapsed time aod depth shown aloog the paths.

Figure 4. Convection diagrams. The heights of the bars are equal to the coovection
depth. Present-day, LGM and MWE conovection & depicted {from top to bottom).
During the LGM convection in the Morth Atlantic shifted southward, whereas doring
MWE there were no deep convection n the nonbhem hemisphere.



