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Introduction

The Deep Western Boundary Current:

® Major transporter of newly formed North Atlantic deep water; driving force of AMOC ==

® Monitored through observing platforms and repeat hydrographic endeavors along

the North Atlantic for current transport and variability

Deep waters formed in the SPNA are of special
importance, can be used as advective tracers due to
known watermass properties

® Advection timescales + spreading pathways in the North Atlantic are uncertain

® General circulation models estimate ~4 years from SPNA to Tropics'

* Advective tracer studies estimate ~8-10 years'® to 26.5N, ~20 years to equator

In this study, we characterize DWBC advection by tracking
Labrador Sea Water convective sighals to the Tropical
Atlantic via their unique T/S/density sighatures

'van Sebille et al. (2011): 2Fine et al. (2002), *Molinari et al. (1998)

Courtesy of RACE, Denmark
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Methodology - LSW Classification

(@) Toole etal. (2011) ~_ (b) Le Bras et al. (2017) (c) van Sebille et al. (2011) o , (d) ThisStudyy_
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"Yashayaev (2007); 2Molinari et al. (1998); ® van Sebille et al. (2011); * Toole et al. (2011); ° Le Bras et al. (2017); © Fine and Molinari (1988)



Methodology - LSW Classification
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Source Region LSW Attributes:

® Convective events 1970s, late 1980s

into 1990s, early 2000s, 2012-2018
=> Minima in T/S/potential vorticity

® Major convective event (1987-1994)
produced coldest, freshest, densest,
deepest, and most voluminous LSW

layer in historical record



Methodology

o
1000 o
=
_ 1500 o
[0} Q.
2 2000 5
- -
2500 T
£
3000 z
o
3500 L =
1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020
SOOW i —_ ! 34.95

1000 S | b |
2
: 1500 349 D
= 2000 g
2500 34.85 &

3000

Y i

2000 2005 2010 2015 2020

e |

1985 1990

I | |

1995
Year

I Y

L

3500

. . 34.8
1970 1975 1980

Chomiak et al., in prep

1.

Advective Estimates
from 3 methods:

Intermediate Layer analysis
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Advective Estimates
from 3 methods:

Potential Temperature (°C)
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Advective Estimates
from 3 methods:
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Results - (1) Intermediate Layer Assessment

Intermediate Layer Averages
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Results - (2) Isopycnhal Core Assessment

Potential Temperature Anomaly Salinity Anomaly
v VY VYV VYV VYV YV VYV VYV VYV VYV VYV VYV VY 0.5 0.05
27.8 1 27.8
N AT f WY e -

n n N 00 £ 0 2
Advective Timescales 28 et .... 28 :
from Labrador Sea (yrs) '“ " Wlborador s:

y 28.2 = = -0.5 28.2 - = L 7 -0.05
1970 1980 1990 2000 2010 2020 1970 1980 1990 2000 2010 2020
0.5 0.05
Line W Bermuda Abaco ,_ ' H
< 09 < tl © (z
Int Layer 3 9-14 9-14
281 Borosdasssassssscsestssseesssessesssessssesssasssssssesesesssssssssassss $o BRI oot outs o osssssnsssisvasere 28.1 Bocsessasessasessnsssssnsassssssasssssscasassssssssancnsenssssscasssasss
28.2 thow : . : 05 282 Enew. . : : ‘ 0.05
Core 1: 1970 1980 1990 2000 2010 2020 ' 1970 1980 1990 2000 2010 2020 '
%0s sy T yyv yYyv vy T 5 - vy rYVYYY 4 0.05
LSw 27.8 T ! ' '"U 27.8 r w' T H
]
L
3 S 4 0 LN [ N }
279} ’ " 1 279+ [}
Core 2: P o B o : -
LSWOOS 28 k... nsssvissssssssssssssasssssisesss ST . SO T BB . .covoons oo oggicsnss 1 D8 P ass iR B IR . i T st treen e o
ﬁ 281 Liasnsasvresnnsadinsnnasiorssbshnanadvsosusnsases 28.1 TSP ——
Bermuda Bermuda
Xcorr 1.' 28.2 P i i M P N— e i b e e et e it 'SR -0.5 28.2 R ¥ it i e B e s —— -0.05
1970 1980 1990 2000 2010 2020 1970 1980 1990 2000 2010 2020
LSW905 - 0.5 : wwwyywey v vy v vvw vevvy 0.05
27.8+ ~ 278+ J 1‘ ' r H
L A0 (0I5 I N S ! | | B
279} 4 279} ‘ T
XCsorr2- = | Clo o o= 0l Il ~ o 3
LSWoos T speeeee RS B BE Ll B T T 28 e
281 ................................................. 281 ............................................
Abaco Abaco
28. S PO S S WS U G W U Gy S U T T T T G TR TR i .-~ _05 28. St S — ¥ VU VT W N VR VS CEN Vi i T VA T TR T R R =, _005
1970 1980 1990 2000 2010 2020 1970 1980 1990 2000 2010 2020

Year Year



Results - (2) Isopycnal Core Assessment
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(b) Correlations of LSW 7, Cores to Labrador Sea
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Results - (3) Cross-Correlation et
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Conclusions - Alternate Advective Pathway
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Conclusions - Alternate Advective Pathway
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1. Updated Neutral Density definitions

* Intermediate layer [LSW. gg- 1994 aNA LSW,010 5003
® Deep layer
® Abyssal layer

2. ldentification of LSW classes within all timeseries
® Observed as temperature/salinity/potential vorticity minima

3. Estimation of DWBC advective timescales based on observable LSW advection

across all locations
1. Intermediate Layer Assessment

2. Isopycnal Core Assessment
3. Cross-Correlation

4. Arrival of LSW at Bermuda prior to or on similar timescales as Abaco
® Offers contrary route to DWBC advective pathway, supported through hydrographic data & adjusted

geostrophic velocities
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