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Fig. S1. GLORYS seasonal mean climate SST (a,d), BWT < 400m (b,e), MLD (c,f) for
JFM (top) and JAS (bottom). 400m depth contour (gray) shown in (a,c,d,f).
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Fig. S2. GLORYS seasonal mean climate SST (a,d), BWT < 400m (b,e), MLD (c,f) for
AMJ (top) and OND (bottom). 400m depth contour (gray) shown in (a,c,d,f).
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Fig. S3. GLORYS seasonal mean climate SSS (a,c), BWS <400m (b,d) for JFM (left)

and JAS (right). 400m depth contour (gray) shown in (a,c).



OCoO~NOUTAWNE

GLORYS Climate
SS§ (p‘su)‘ ‘ o .AMJ

SSS (psu) OND

80W 70W 60W 80W 70W 60W
BWS (<400m) (psu) AMJ BWS (<400m) (psu) OND
" L L L 1 L L " L 1 L L L L " L 1 1
50N - , —— = R
7 -~ [
7 - . : B
45N : —— -
_ Yy 3
40N . » o . N
ok
b
35N : /J T T
80W 70W 60W

Fig. S4. GLORYS seasonal mean climate SSS (a,c), BWS <400m (b,d) for AMJ (left)
and OND (right). 400m depth contour (gray) shown in (a,c).
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Fig. S5. GLORYS climatological warmest (left) and coldest (right) months in the
seasonal cycle for SST (a,c), BWT <400m (b,d). 400m depth contour (gray) shown in

(a,d).
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Fig. S6. GLORYS climatological deepest (left) and shallowest (right) months in the
seasonal cycle for MLD (a,c) and MLD as a percentage of total column depth (b,d).
400m depth contour (gray) shown in (a,b,c,d).
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Fig. S7. Correlation of SST and BWT for JFM (a) and JAS (b). Correlation of SSS and
BWS (<400m) for JFM (c) and JAS (d).
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Fig. S8. Correlation of SST and BWT for AMJ (a) and OND (b). Correlation of SSS and
BWS (<400m) for AMJ (c) and OND (d).
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Fig. S9. E-folding decay rate computed from autocorrelation at lags from 1 to 12 months
(using the method in Buckley et al (2019), DelSol (2001)) for SST (a) , BWT (b), BWT -
SST (c), SSS (d) , BWS (e), BWS - SSS (f).
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Fig. S10. GLORYS Inter-annual Standard Deviation of SST (a,d), BWT <400m (b,e),
MLD (c,f) for JFM (top) and JAS (bottom). 400m depth contour (gray) shown in (a,c,d,f).
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Fig. S11. GLORYS Inter-annual Standard Deviation of SST (a,d), BWT <400m (b,e),
MLD (c,f) for AMJ (top) and OND (bottom). 400m depth contour (gray) shown in

(a,c,d,f).
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Fig. S12. GLORYS Inter-annual Standard Deviation of SSS (a,c), BWS < 400m (b,d) for
JFM (left) and JAS (right). 400m depth contour (gray) shown in (a,c).
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Fig. S13. GLORYS Inter-annual Standard Deviation of SSS (a,c), BWS < 400m (b,d) for
AMJ (left) and OND (right). 400m depth contour (gray) shown in (a,c).
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Fig. S14. Linear Trends (1993-2019) in SST (a,c), and BWT <400m (b,d) for JFM (left)
and JAS (right). 400m depth contour (gray) shown in (a,c).
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Fig. S15. Linear Trends (1993-2019) in SST (a,c), and BWT <400m (b,d) for AMJ (left)
and OND (right). 400m depth contour (gray) shown in (a,c).
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Fig. S16. Linear Trends (1993-2019) in SSS (a,c), and BWS<400m (b,d) for JFM (left)
and JAS (right). 400m depth contour (gray) shown in (a,c).
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Fig. S18. GLORYS seasonal mean climate SST (a,d), BWT < 400m (b,e), MLD (c,f) for
JFM (top) and JAS (bottom). 400m depth contour (gray) shown in (a,c,d,f).
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Fig. S19. GLORYS seasonal mean climate SST (a,d), BWT < 400m (b,e), MLD (c,f) for
AMJ (top) and OND (bottom). 400m depth contour (gray) shown in (a,c,d,f).
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Fig. S20. GLORYS seasonal mean climate SSS (a,c), BWS <400m (b,d) for JFM (left)
and JAS (right). 400m depth contour (gray) shown in (a,c).
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Fig. S21. GLORYS seasonal mean climate SSS (a,c), BWS <400m (b,d) for AMJ (left)
and OND (right). 400m depth contour (gray) shown in (a,c).
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Fig. S23. GLORYS climatological deepest (left) and shallowest (right) months in the
seasonal cycle for MLD (a,c) and MLD as a percentage of total column depth (b,d).
400m depth contour (gray) shown in (a,b,c,d).
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Fig. S24. Correlation of SST and BWT for JFM (a) and JAS (b). Correlation of SSS and
BWS (<400m) for JEM (c) and JAS (d).
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Fig. S25. Correlation of SST and BWT for AMJ (a) and OND (b). Correlation of SSS and

BWS (<400m) for AMJ (c) and OND (d).
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Fig. S26. E-folding decay rate computed from autocorrelation at lags from 1 to 12
months (using the method in Buckley et al (2019), DelSol (2001)) for SST (a) , BWT (b),
BWT - SST (c), SSS (d) , BWS (e), BWS - SSS (f).
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Fig. S27. GLORYS Inter-annual Standard Deviation of SST (a,d), BWT <400m (b,e),
MLD (c,f) for JFM (top) and JAS (bottom). 400m depth contour (gray) shown in (a,c,d,f).
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Fig. S28. GLORYS Inter-annual Standard Deviation of SST (a,d), BWT <400m (b,e),
MLD (c,f) for AMJ (top) and OND (bottom). 400m depth contour (gray) shown in

(a,c,d,f).
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Fig. S29. GLORYS Inter-annual Standard Deviation of SSS (a,c), BWS < 400m (b,d) for
JFM (left) and JAS (right). 400m depth contour (gray) shown in (a,c).
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Fig. S30. GLORYS Inter-annual Standard Deviation of SSS (a,c), BWS < 400m (b,d) for
AMJ (left) and OND (right). 400m depth contour (gray) shown in (a,c).
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and JAS (right). 400m depth contour (gray) shown in (a,c).
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Fig. S32. Linear Trends (1993-2019) in SST (a,c), and BWT <400m (b,d) for AMJ (left)
and OND (right). 400m depth contour (gray) shown in (a,c).
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Fig. S33. Linear Trends (1993-2019) in SSS (a,c), and BWS<400m (b,d) for JFM (left)
and JAS (right). 400m depth contour (gray) shown in (a,c).
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Fig. S35. GLORYS seasonal mean climate SST (a,d), BWT < 400m (b,e), MLD (c,f) for
JFM (top) and JAS (bottom). 400m depth contour (gray) shown in (a,c,d,f).
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Fig. S36. GLORYS seasonal mean climate SST (a,d), BWT < 400m (b,e), MLD (c,f) for
AMJ (top) and OND (bottom). 400m depth contour (gray) shown in (a,c,d,f).
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Fig. S37. GLORYS seasonal mean climate SSS (a,c), BWS <400m (b,d) for JFM (left)
and JAS (right). 400m depth contour (gray) shown in (a,c).
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Fig. S38. GLORYS seasonal mean climate SSS (a,c), BWS <400m (b,d) for AMJ (left)
and OND (right). 400m depth contour (gray) shown in (a,c).
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Fig. S39. GLORYS climatological warmest (left) and coldest (right) months in the
seasonal cycle for SST (a,c), BWT <400m (b,d). 400m depth contour (gray) shown in

(a,d).



O©CO~NOOOTA~AWNPE

45N

40N

35N

45N

40N

35N

MLD Deepest Month

GLORYS Climate

MLD Shallowest Month

130W 125W
MLD Deepest Depth %

1 1 1 1 l 1 1 1 L
D _ L | |D
N 1 i N
45N — -
o) i . B o
s ] 4 B E
- \ -
A i “'sg;. | A
J 40N — % SHF
J | K | J
\ LY
M ] N F (M
A 35N LA
M . i I
F 1 | B F
30N L 1 1 T I 1 1 T T
115W 130W 125W 120W 115W

MLD Shallowest Depth %

130W 125W

120W

45N

40N

35N

115W 130W 125W 120W

Fig. S40. GLORYS climatological deepest (left) and shallowest (right) months in the
seasonal cycle for MLD (a,c) and MLD as a percentage of total column depth (b,d).
400m depth contour (gray) shown in (a,b,c,d).



O©CO~NOOOTA~AWNPE

Temperature JFM
1 L L | I L 1 1 L I 1 Il 1 1
45N - -
40N - , =
35N b -
: A
L2 N
30N T T T T T T T T T T T T T T
130W 125W 120W 115W
Salinity JFM
1 1 1 1 I_'I | 1 1 I 1 1 1 1
45N - -
40N - 5) =
] Y, [
] L [
35N - Y -
i :,_I-.“_‘! |
] R |
_ Nt
30N +—m——1—+—7
130W 125W 120W 115W

Surface-Bottom Correlation

Temperature JAS
45N - N
40N N
' Y :
:,“; i I 1
- R - 0.9
35N 7 ht - 0.8
. ‘ - 0.7
: [ 106
30N +—F——7+——+—+7+— 0.5
130W 125W 120W 115W B 04
Salinity JAS 0.3
L e 0.2
| I 0.1
45N - - 0
] [ -0.1
! -0.2
40N - - '0'3
35N - \ - B
: \, I
30N +———— . .
130W 125W 120W 115W

Fig. S41. Correlation of SST and BWT for JFM (a) and JAS (b). Correlation of SSS and

BWS (<400m) for JFM (c) and JAS (d).
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Fig. S42. Correlation of SST and BWT for AMJ (a) and ONBD (b). Correlation of SSS
and BWS (<400m) for AMJ (c) and OND (d).
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Fig. S43. E-folding decay rate computed from autocorrelation at lags from 1 to 12
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Fig. S44. GLORYS Inter-annual Standard Deviation of SST (a,d), BWT <400m (b,e),
MLD (c,f) for JFM (top) and JAS (bottom). 400m depth contour (gray) shown in (a,c,d,f).
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Fig. S45. GLORYS Inter-annual Standard Deviation of SST (a,d), BWT <400m (b,e),
MLD (c,f) for AMJ (top) and OND (bottom). 400m depth contour (gray) shown in

(a,c,d,f).



OCoO~NOUTAWNE

GLORYS Standard Deviation

SSS (psu) JFM SSS (psu) JAS
—_ L L 1 1 1 1 L — 1 1 L l 1 1 1
45N 45N —
40N 40N —
35N 35N —
30N 30N —
130W 125W 120W 115W 130W 125W 120W 115W
BWS (psu) JFM BWS (psu) JAS
1 1 1 1 1 1 L L I L 1 1 1 L L 1 L 1 1 1 L l 1 L L 1
45N — 45N B
40N - " — 40N - " -
\ \
35N - Al ~ 35N Al -
] ‘ ] N
] £ \
30N T T T T T T T .1. SON T T T T T T I‘
130W 125W 120W 115W 130W 125W 120W 115W

Fig. S46. GLORYS Inter-annual Standard Deviation of SSS (a,c), BWS < 400m (b,d) for
JFM (left) and JAS (right). 400m depth contour (gray) shown in (a,c).
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Fig. S47. GLORYS Inter-annual Standard Deviation of SSS (a,c), BWS < 400m (b,d) for
AMJ (left) and OND (right). 400m depth contour (gray) shown in (a,c).
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Fig. S48. Linear Trends (1993-2019) in SST (a,c), and BWT <400m (b,d) for JFM (left)
and JAS (right). 400m depth contour (gray) shown in (a,c).
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Fig. S49. Linear Trends (1993-2019) in SST (a,c), and BWT <400m (b,d) for AMJ (left)
and OND (right). 400m depth contour (gray) shown in (a,c).
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Fig. S50. Linear Trends (1993-2019) in SSS (a,c), and BWS<400m (b,d) for JFM (left)
and JAS (right). 400m depth contour (gray) shown in (a,c).
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Fig. S51. Linear Trends (1993-2019) in SSS (a,c), and BWS<400m (b,d) for AMJ (left)
and OND (right). 400m depth contour (gray) shown in (a,c).



