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Introduction

The following supporting information consists two tables, nine figures, and one reference in
support of the statements in the main text.



31
32
33
34
35
36
37

Table S1. List of Western Boundary Time Series cruises used in this study that collected
hydrographic and oxygen data aboard R/V Walton Smith in the Florida Straits at 27°N. Note that
the cruises in 2001 and 2003 were excluded due to the lack of usable bottle data for dissolved
oxygen calibration (NOAA Data Reports; https://doi.org/10.7289/V5/DR-AOML-72;
https://doi.org/10.7289/DR-A0OML-70).

Cruise Name Year Month
ws 2002 03 09 2002 3
ws 2002 06 01 2002 6
ws 2002 08 20 2002 8
ws 2004 01 09 2004 1
ws 2004 05 07 2004 5
ws 2004 06 05 2004 6
ws 2004 08 28 2004 8
ws 2004 12 03 2004 12
ws 2005 06 03 2005 6
ws 2005 07 11 2005 7
ws 2005 11 23 2005 11
ws 2005 12 15 2005 12
ws 2006 01 30 2006 1
ws 2006 06 27 2006 6
ws 2006 09 18 2006 9
ws 2006 12 14 2006 12
ws 2007 06 29 2007 6
ws 2007 10 04 2007 10
ws 2007 12 20 2007 12
ws 2008 07 08 2008 7
ws 2008 12 12 2008 12
ws 2009 02 24 2009 2
ws 2009 06 16 2009 6
ws 2009 09 11 2009 9
ws 2009 11 24 2009 11
ws 2010 02 26 2010 2
ws 2010 05 19 2010 5
ws 2010 08 24 2010 8
ws 2010 12 01 2010 12
ws 2011 03 09 2011 3
ws 2011 06 15 2011 6
ws 2011 09 22 2011 9
ws 2011 12 07 2011 12
ws 2012 05 30 2012 5
ws 2012 07 14 2012 7
ws 2012 10 02 2012 10
ws_2013 06 04 2013 6
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ws_2013 08 06 2013 8
ws_2013 10 18 2013 10
ws_2013 12 20 2013 12
ws_2014 04 24 2014 4
ws_2014 07 22 2014 7
ws_2014 09 17 2014 9
ws_2014 12 11 2014 12
ws_2015 01 12 2015 1
ws_2015 04 10 2015 4
ws_2015 05 26 2015 5
ws_2015 07 14 2015 7
ws_2015 09 08 2015 9
ws_2015 11 11 2015 11
ws_2016_03 24 2016 3
ws_2016 07 13 2016 7
ws_2016 09 15 2016 9
ws_2016_12 12 2016 12
ws_2017 02 07 2017 2
ws_2017 06_15 2017 6
ws_2017 07 20 2017 7
ws_2017 10 16 2017 10
ws_2017 12 20 2017 12
ws_2018 04 25 2018 4
ws_2018 06 27 2018 6
ws_2018 09 05 2018 9
ws 2018 10 23 2018 10
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58 Table S2. Coefficients (+standard errors) and statistic information for individual Multiple Linear
59  Regression (MLR) fit developed for A05, GOMECC and ECOA cruises. DIC = bo +

60 bixTemperature + b2xSalinity + b3xDO.

61
Cruise Year bo b1 b2 bs R?
A05 1998 1131.85 -10.4788 35.4297 -0.624679 | 0.998
+74.63 +0.4276 +2.1356 +0.054212
GOMECC-1 | 2007 1416.36 -8.0810 26.4306 -0.561056 | 0.998
+100.48 +0.4754 +2.8498 +0.048495
GOMECC-2 | 2012 1137.43 -7.8712 35.6629 -0.940353 | 0.991
+55.96 +0.2146 +1.6237 +0.049113
ECOA-1 2015 1173.60 -8.1396 34.0504 -0.744593 | 0.994
+63.46 +0.2829 +1.8102 +0.044886
ECOA-2 2018 818.56 -9.8668 43.4810 -0.391386 | 0.999
+70.78 +0.2922 +1.9795 +0.041710
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Figure S1. (a) The variation pattern of ADICant with depth (y-axis) and longitude (color) in
subsurface water of the Florida Straits at 27°N using GOMECC-1 cruise data. (b) ADICant
calculated for GOMECC-1 using the eMLR method versus the estimated ADICant using date,
longitude, and depth. The black dashed 1:1 line represents where estimation equals observation.
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Figure S2. Relationship between salinity and TA in subsurface water of the Florida Straits at
27°N. The black line represents the best linear fit line for subsurface salinity and TA (TA =
48.966(+0.559)xSalinity + 600.03(+20.14), n=261, R?=0.967, p<0.01, RMSE=5.97umol kg?).
The TA values that are associated with salinities less than 35 and fall above the black best linear
fit line are data from AAIW. The blue line represents the linear regression used for the
estimation of TA in surface waters with the relationship of Cai et al. (2010) where TA =

57.3xSalinity + 296.4.
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104  Figure S3. The change of (a) DIC with depth, (b) DO with depth, (c) salinity with depth, and (d)
105 the relationship between density and DIC in subsurface water of the Florida Straits at 27°N and -
106  79.62°W.
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109  Figure S4. The change of (a) salinity and (b) DIC from 2002 to 2018 in SW of the Florida Straits
110 at 27°N. The black open circles represent the measured salinity and estimated DIC using a nearly
111 seasonally resolved ship-based time series data, which were sampled at a 10-m vertical depth
112  interval across the transect at 9 evenly distributed stations. The mean values were used to

113  represent the cross-sectional average for each cruise. The blue dashed lines represent salinity or
114  DIC trends from 2002 to 2012 while the red dashed lines represent salinity or DIC trends from
115 2012 to 2018.
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Figure S5. Changes in (a) temperature, (b) salinity, (c) DO, (d) DIC, (e) volume transport, and
(F) DIC transport of SW across the Florida Straits at 27°N. The dashed lines represent linear

trends for DO and DIC.
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Figure S6. Temporal changes in (a) temperature, (b) salinity, (c) DO, (d) DIC, (e) volume
transport, and (f) DIC transport of AAIW across the Florida Straits at 27°N. The dashed lines

represent linear trends for DO and DIC.



3 (@ 5 (b B
~10 | Pl | P
=1 . o 0 20407
<] D 6 i
Q gl < Qg -
e B 2 2030 £
& 20 £ § -
Q [}
o) 2020
S 4| 190 A 5 4
g SW g 2 S 2010
22000 2005 2010 gd1 5 2021080 2000 2005 2010 2015 2020
Year Year

_30] T T 180 30 2170
=*[(¢) =% (d)
@ ) 2160 —~
— 170+ = '
925 2 825 2150 2
7] S 2 °©

o
g 160 g ® 2140 g

-
20 5 2 2130 3
£ 150 5 € =
3 =) 2120 O
§15‘ NACW 1140 §15' NA W ‘2110

2000 2005 2010 2015 2020 2000 2005 2010 2015 2020
Year
149 Year

150  Figure S7. The relationships between volume transport (left axis) and right axis: (a) DO in SW,
151 (b) DIC in SW, (c) DO in NACW, and (d) DIC in NACW in the Florida Straits at 27°N.
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156  Figure S8. ADICant calculated with the eMLR method using bottle data. The black dots represent
157  bottle data for individual cruises during 1998-2018. The black dashed line represents the best
158 linear fit for data during 1998-2018. The blue crosses and the blue dashed line represent bottle
159  data and the best linear fit for the period 2002-2014.
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Figure S9. The change of calculated TA from 2002 to 2018 in the surface mixed layer using data
from Wanninkhof et al. (2020). The blue line with crosses represents data for the entire northern
Caribbean Sea while the red line with triangles represents data for the Florida Straits at 27°N.
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