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Figure S1. MLD Seasonality over the 1993-2018 period for each dataset. The top three rows are the bias with
respect to the ensemble mean, shown in its absolute value on the last row.
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Figure S2. Same as Figure 2, but for the Tasman Sea region.
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Figure S3. Same as Figure 3, but for the Tasman Sea region.
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Figure S4. Same as Figure 2, but for the Great Barrier Reef region.
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Figure S5. Same as Figure 3, but for the Great Barrier Reef region.
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Figure S6. Same as Figure 2, but for the Santa Barbara region.
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Figure S7. Same as Figure 3, but for the Santa Barbara region.



50

55

ESACCISST

Ensemble Mean
2012-05-23 2012-05-
LS

cglo
2012-05-26

oras
2012-05-26

P ———

48°N
46N
44N
42°N
40°N
38°N
36°N

48°N
46°N
44N
4N
40°N
38°N
36°N

48°N
46°N
44N
42°N
40°N
38°N
36°N

e

/_‘

=

D

1euipo

ESACCISST
2012.05-23

Ensemble Mean
2012.05.23
—

P

)
SST Anomaly (K]

papuanap
1
&

o
20]19:5 26
=

oras
2012.05.26
-

-

. 2

Extreme

rewduo

48°N
46°N
44N
42°N

38°N

36°N

YQ;%

R

T5TWOJ0TW 65°W 60w 55TW

ESACCISST original
Northwest Atlantic

5 TOW 65"W 60T S5°W

EnsMean original
Northwest Atlantic

20+
151
10/
s
ESACCISST detrended EnsMean detrended
. ~Northwest Atlantic 2 _Northwest Atlantic_

iiié2e::2§ 3iiiiezeag
time time

Figure S9. Same as Figure 3, but for the Northwest Atlantic region.
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Figure S8. Same as Figure 2, but for the Northwest Atlantic region.
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MHW Maximum Anomaly in Tasman Sea
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Figure S10. Spatial Maximum of the anomaly above the threshold within its subregion (defined in Table 1) of

the Tasman Sea event, depth vs time plots. Superimposed in black is the time variability of the Mixed Layer
60 Depth (MLD) from each reanalysis.



MHW Maximum Anomaly in Great Barrier Reef
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Figure S11. Spatial Maximum of the anomaly above the threshold within its subregion (defined in Table 1) of
the Great Barrier Reef event, depth vs time plots. Superimposed in black is the time variability of the Mixed
Layer Depth (MLD) from each reanalysis.



MHW Maximum Anomaly in Santa Barbara

model = cglo model = glor
0.5m 0.5
10m 10
3.6
30m 30 -
£ E
Q.
5 50m - g 3.0
100m 100
<
150m 150 [ 242
@
200m 200 g
model = oras model Ensemble Mean 2
0.5m 0.5 - 1.8 <
g
10m 10 s
30m 0 1.2
5 E
a 50m 50
¥ g
100m 100 .
150m 150
0.0
200m 200
&0 160% 0% N o s e o9 o0 02 A0 A AV °\’
20> 10‘ 10" 10" 10" 20> 10 20> 10* 10" 1°‘ 10‘ 10" 20¥

time

65
Figure S12. Spatial Maximum of the anomaly above the threshold within its subregion (defined in Table 1) of
the Santa Barbara event, depth vs time plots. Superimposed in black is the time variability of the Mixed Layer
Depth (MLD) from each reanalysis.



MHW Maximum Anomaly in Northwest Atlantic
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70  Figure S13. Spatial Maximum of the anomaly above the threshold within its subregion (defined in Table 1) of

the Northwest Atlantic event, depth vs time plots. Superimposed in black is the time variability of the Mixed
Layer Depth (MLD) from each reanalysis.



a) Shallow (<50m) Percentage of MHW Days
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b) Deep (>50m) Percentage of MHW Days
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Value

Figure S15. Violin-Plot of the distribution of variables in the Northeast Pacific Blob region, for Surface and
80 Deep Variables, for each of the GREP members, over the entire range of events detected.
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Figure S16. Violin-Plot of the distribution of variables in the Mediterranean Sea region, for Surface and Deep
Variables, for each of the GREP members, over the entire range of events detected.
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Figure S17. Violin-Plot of the distribution of variables in the Tasman Sea region, for Surface and Deep
Variables, for each of the GREP members, over the entire range of events detected.
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Figure S18. Violin-Plot of the distribution of variables in the Great Barrier Reef region, for Surface and Deep
Variables, for each of the GREP members, over the entire range of events detected.
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Figure S19. Violin-Plot of the distribution of variables in the Santa Barbara region, for Surface and Deep
Variables, for each of the GREP members, over the entire range of events detected.
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95 Figure S20. Violin-Plot of the distribution of variables in the Northwest Atlantic region, for Surface and Deep
Variables, for each of the GREP members, over the entire range of events detected.
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WestAust: Spatially Averaged Anomalies (Models + ARMOR3D)
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Figure S21. Spatially averaged anomalies over the Western Australia region, validation of the mean state against
100  ARMOR3D data.
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