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S1 Introduction

The following provides: (S1) details regarding how the IFS and CNRM climatologies were created; (S2) figures comparing
the anomaly correlation skill of IFS, CNRM, and damped persistence hindcasts (raw and linearly detrended) at CONUS coastal
gauge stations for forecast leads from Weeks 1-6; and (S3) difference in anomaly correlation skill between IFS hindcasts with
and without the VLM included for forecast leads from Week 1-6 for Alaska, the West Coast, the Gulf Coast, and the East
Coast.

S2 Supplement S2

Climatology creation

For the IFS, removing the previous 20 years from each forecast is trivial because the hindcast initializations are twice weekly
for the same set of calendar days for each of the 20 years in the hindcast. However, for the CNRM, the hindcasts are initialized
once a week and do not occur on the same calendar day over the course of the 25 year hindcast period, thus, for example, if a
forecast is initialized on January 1, there are not 25 January 1 hindcast days to build a climatology from; this means that an
additional few steps are required to compute a climatology. First, for each grid point and lead time, all days between each
hindcast initialization are calculated via linear interpolation (in time) to create a daily time series 1993-2017. Next, a 365-day

(plus one day for leap years) climatology is calculated by averaging over all years, and extracting the first four harmonics (plus
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the mean) via Fourier transform, yielding the final climatology, which is then removed from the hindcasts. To test how well
building a climatology in this way works, the above method was applied to GLORYS SSH data using all daily data and by
leaving out the identical days that are not included in the CNRM hindcast data. When the GLORY'S climatology was computed
in both ways and then compared, the global mean linear correlation between the two methods was 0.96, which we deem
sufficient for our purposes here.

For the IFS, a separate climatology is created for each hindcast year using a leave-one-out method, which means that
each climatology includes 19 years of data so that the mean bias correction is out-of-sample. For the CNRM, only one

climatology was created, so that the mean bias correction is in-sample.

S3 Supplement S3

Anomaly correlation skill of IFS, CNRM, and damped persistence (Weeks 1-6):
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Figure S1. Year-round (2000-2017) week 1 anomaly correlation skill between (a) IFS and (b) CNRM hindcast SSH anomalies
and NOAA gauge station water level anomalies, and persistence skill for IFS and CNRM hindcast days, (c) and (d),
respectively. While the sample years used in the anomaly correlation calculation (2000-2017) are the same, the dates are
slightly different because of different initialization dates. All dates are used in both datasets, regardless of whether they overlap
with the other dataset, because otherwise there are too few samples. The high similarity between the damped persistence
forecasts in panels (c) and (d) suggests that the slightly different sampling days does not strongly affect the assessment of skill
for the 2000-2017 period, and thus the IFS and CNRM hindcasts for the 2000-2017 shown here can be fairly compared.
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a) IFS linearly detrended Week 1 c) Persistence linearly detrended Week 1
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Figure S2. Year-round (2000-2017) week 1 anomaly correlation skill between linearly detrended (a) IFS and (b) CNRM

hindcast SSH anomalies and linearly detrended NOAA gauge station water level anomalies, and linearly detrended persistence
50 skill for IFS and CNRM hindcast days, (c) and (d), respectively. While the sample years used in the anomaly correlation

calculation (2000-2017) are the same, the dates are slightly different because of different initialization dates. All dates are used

in both datasets, regardless of whether they overlap with the other dataset, because otherwise there are too few samples. The

high similarity between the damped persistence forecasts in panels (c) and (d) suggests that the slightly different sampling

days does not strongly affect the assessment of skill for the 2000-2017 period, and thus the IFS and CNRM hindcasts for the
55 2000-2017 shown here can be fairly compared.
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a) IFS Week 2 c) Persistence Week 2
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Figure S3. Year-round (2000-2017) week 2 anomaly correlation skill between (a) IFS and (b) CNRM hindcast SSH anomalies
and NOAA gauge station water level anomalies, and persistence skill for IFS and CNRM hindcast days, (c) and (d),
respectively. While the sample years used in the anomaly correlation calculation (2000-2017) are the same, the dates are
slightly different because of different initialization dates. All dates are used in both datasets, regardless of whether they overlap
with the other dataset, because otherwise there are too few samples. The high similarity between the damped persistence
forecasts in panels (c) and (d) suggests that the slightly different sampling days does not strongly affect the assessment of skill
for the 2000-2017 period, and thus the IFS and CNRM hindcasts for the 2000-2017 shown here can be fairly compared.
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a) IFS linearly detrended Week 2 c) Persistence linearly detrended Week 2
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Figure S4. Year-round (2000-2017) week 2 anomaly correlation skill between linearly detrended (a) IFS and (b) CNRM
hindcast SSH anomalies and linearly detrended NOAA gauge station water level anomalies, and linearly detrended persistence
skill for IFS and CNRM hindcast days, (c) and (d), respectively. While the sample years used in the anomaly correlation
calculation (2000-2017) are the same, the dates are slightly different because of different initialization dates. All dates are used
in both datasets, regardless of whether they overlap with the other dataset, because otherwise there are too few samples. The
high similarity between the damped persistence forecasts in panels (c) and (d) suggests that the slightly different sampling
days does not strongly affect the assessment of skill for the 2000-2017 period, and thus the IFS and CNRM hindcasts for the
2000-2017 shown here can be fairly compared.
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a) IFS Week 3
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Figure S5. Year-round (2000-2017) week 3 anomaly correlation skill between (a) IFS and (b) CNRM hindcast SSH anomalies
and NOAA gauge station water level anomalies, and persistence skill for IFS and CNRM hindcast days, (c) and (d),
respectively. While the sample years used in the anomaly correlation calculation (2000-2017) are the same, the dates are
slightly different because of different initialization dates. All dates are used in both datasets, regardless of whether they overlap
with the other dataset, because otherwise there are too few samples. The high similarity between the damped persistence

forecasts in panels (c) and (d) suggests that the slightly different sampling days does not strongly affect the assessment of skill

80 for the 2000-2017 period, and thus the IFS and CNRM hindcasts for the 2000-2017 shown here can be fairly compared.
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a) IFS linearly detrended Week 3 c) Persistence linearly detrended Week 3
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Figure S6. Year-round (2000-2017) week 3 anomaly correlation skill between linearly detrended (a) IFS and (b) CNRM
hindcast SSH anomalies and linearly detrended NOAA gauge station water level anomalies, and linearly detrended persistence
skill for IFS and CNRM hindcast days, (c) and (d), respectively. While the sample years used in the anomaly correlation
calculation (2000-2017) are the same, the dates are slightly different because of different initialization dates. All dates are used
in both datasets, regardless of whether they overlap with the other dataset, because otherwise there are too few samples. The
high similarity between the damped persistence forecasts in panels (c) and (d) suggests that the slightly different sampling
days does not strongly affect the assessment of skill for the 2000-2017 period, and thus the IFS and CNRM hindcasts for the
2000-2017 shown here can be fairly compared.



a) IFS Week 4 c) Persistence Week 4
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Figure S7. Year-round (2000-2017) week 4 anomaly correlation skill between (a) IFS and (b) CNRM hindcast SSH anomalies

and NOAA gauge station water level anomalies, and persistence skill for IFS and CNRM hindcast days, (c) and (d),
respectively. While the sample years used in the anomaly correlation calculation (2000-2017) are the same, the dates are
slightly different because of different initialization dates. All dates are used in both datasets, regardless of whether they overlap

95 with the other dataset, because otherwise there are too few samples. The high similarity between the damped persistence
forecasts in panels (c) and (d) suggests that the slightly different sampling days does not strongly affect the assessment of skill
for the 2000-2017 period, and thus the IFS and CNRM hindcasts for the 2000-2017 shown here can be fairly compared.
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a) IFS linearly detrended Week 4 c) Persistence linearly detrended Week 4
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Figure S8. Year-round (2000-2017) week 4 anomaly correlation skill between linearly detrended (a) IFS and (b) CNRM
hindcast SSH anomalies and linearly detrended NOAA gauge station water level anomalies, and linearly detrended persistence
skill for IFS and CNRM hindcast days, (c) and (d), respectively. While the sample years used in the anomaly correlation
calculation (2000-2017) are the same, the dates are slightly different because of different initialization dates. All dates are used
in both datasets, regardless of whether they overlap with the other dataset, because otherwise there are too few samples. The
high similarity between the damped persistence forecasts in panels (c) and (d) suggests that the slightly different sampling
days does not strongly affect the assessment of skill for the 2000-2017 period, and thus the IFS and CNRM hindcasts for the
2000-2017 shown here can be fairly compared.
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a) IFS Week 5 c) Persistence Week 5
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Figure S9. Year-round (2000-2017) week 5 anomaly correlation skill between (a) IFS and (b) CNRM hindcast SSH anomalies
and NOAA gauge station water level anomalies, and persistence skill for IFS and CNRM hindcast days, (c) and (d),
respectively. While the sample years used in the anomaly correlation calculation (2000-2017) are the same, the dates are
slightly different because of different initialization dates. All dates are used in both datasets, regardless of whether they overlap
with the other dataset, because otherwise there are too few samples. The high similarity between the damped persistence
forecasts in panels (c) and (d) suggests that the slightly different sampling days does not strongly affect the assessment of skill
for the 2000-2017 period, and thus the IFS and CNRM hindcasts for the 2000-2017 shown here can be fairly compared.
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a) IFS linearly detrended Week 5 c) Persistence linearly detrended Week 5

106

0.5

04
b) CNRM linearly detrended Week 5 d) Persistence linearly detrended Week 5 I 03

0.2

10.1

235E  240E  245E 250E 255E Pe0E S E  ZOE S E ZOE S E 20 E 235E  20'E 25 E 20E 255 E MOE 26 E HOE 5 E 0 E WS E 2 E

Figure S10. Year-round (2000-2017) week 5 anomaly correlation skill between linearly detrended (a) IFS and (b) CNRM
hindcast SSH anomalies and linearly detrended NOAA gauge station water level anomalies, and linearly detrended persistence
skill for IFS and CNRM hindcast days, (c) and (d), respectively. While the sample years used in the anomaly correlation
calculation (2000-2017) are the same, the dates are slightly different because of different initialization dates. All dates are used
in both datasets, regardless of whether they overlap with the other dataset, because otherwise there are too few samples. The
high similarity between the damped persistence forecasts in panels (c) and (d) suggests that the slightly different sampling
days does not strongly affect the assessment of skill for the 2000-2017 period, and thus the IFS and CNRM hindcasts for the
2000-2017 shown here can be fairly compared.

11



125

130

a) IFS Week 6 c) Persistence Week 6
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Figure S11. Year-round (2000-2017) week 6 anomaly correlation skill between (a) IFS and (b) CNRM hindcast SSH
anomalies and NOAA gauge station water level anomalies, and persistence skill for IFS and CNRM hindcast days, (c) and (d),
respectively. While the sample years used in the anomaly correlation calculation (2000-2017) are the same, the dates are
slightly different because of different initialization dates. All dates are used in both datasets, regardless of whether they overlap
with the other dataset, because otherwise there are too few samples. The high similarity between the damped persistence
forecasts in panels (c) and (d) suggests that the slightly different sampling days does not strongly affect the assessment of skill
for the 2000-2017 period, and thus the IFS and CNRM hindcasts for the 2000-2017 shown here can be fairly compared.
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a) IFS linearly detrended Week 6
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Figure S12. Year-round (2000-2017) week 6 anomaly correlation skill between linearly detrended (a) IFS and (b) CNRM

hindcast SSH anomalies and linearly detrended NOAA gauge station water level anomalies, and linearly detrended persistence

skill for IFS and CNRM hindcast days, (c) and (d), respectively. While the sample years used in the anomaly correlation

calculation (2000-2017) are the same, the dates are slightly different because of different initialization dates. All dates are used

in both datasets, regardless of whether they overlap with the other dataset, because otherwise there are too few samples. The

high similarity between the damped persistence forecasts in panels (c) and (d) suggests that the slightly different sampling
days does not strongly affect the assessment of skill for the 2000-2017 period, and thus the IFS and CNRM hindcasts for the

2000-2017 shown here can be fairly compared.

S4 Supplement S4

Difference between anomaly correlation skill of IFS (SSH + IBE + VLM) and IFS (SSH + IBE only (Weeks 1-6):

13



a) Alaska b) West Coast

. : : : : “ ; : ) : o
PrudhosBay | 002 o 2 201 200 01 FritayHabor WA 002 | 042 e | 02 | a0 003
i : - : . - ChemPont WA 001 on 201 a0 000 o0t
Neme NortonSound AK | 0,60 000 .00 o1 oot o0 SestleWA 001 o0 201 o0 201 002
VilageCove, StPaullsland AK | -0.00 -0.00 000 000 000 200 PotTownsend WA | -001 | 001 LU 1 B - 1 oz
! I I I ! | 03 Pothngeles WA 001 | 001 201 a0 | 0 | a0 03
PorthollerAK | -0.00 000 200 000 200 200 NeshBayWh 000 w | oo 001 001 001
ke K| 001 00 o0 oot 002 oo LaPush QuilayuleRiver WA 001 | 001 201 a0t | oot | a0
WesiportWA 000 | 000 | 000 000 | 000 | 000
Adaklsland AK -0.00 om on on 002 om 02 TaokePoint WA 0.00 0.00 001 om 001 000 02
KingGove AK .00 0,00 000 0.00 0.00 000 Skamokawa WA -0.00 | -0.01 .01 -0.01 | 00 | -0.01
| I I | Vacower WA 000 | 000 001 o0 | 901 | 0
SandPointAK | -0.00 000 000 000 000 000 StHelensOR 001 o a0 201 001 201
AlakAK | -0.00 oot on om 001 om N, WanaOR| M | A o | oM | A N,
- AsoriaOR | 001 | 001 a0 | om | o0 001 -
Kodiaklslang AK | 012 GorbaliOR 000 | 000 000 000 | 000 | 000
| SouthBeach,OR <002 -0.02 .02 =001 00 .01
Anchorage AK | 0.02 | |
e i Tt e CharestnOR| 000 | 000 a0 00 000 000
3 Nijs AK | 042 ] £ PerOdodOR| 000 0.00 000 000 0.00 000 o
8 k= I ] I I
B e CrescentCityCA|_ 001 om | oo 001 001 00t
Sk K [ NohSpitCA| 001 01 001 001 01 001
SewardAK | 001 002 00 004 004 o enaCoveCA 000 | 0O 000 00 | 0w | oo
- | o | oo |ﬁ o o PonChicagoCA 000 | 001 001 00t | 001 | 001 »
miterAR | T Sl I B PonReyesCA 001 | 001 001 | oo | o1 | oot
Cordova K| 001 002 003 oo 005 0 Richmond CA| 001 001 | 001 001 001 001
NamedaCA 000 | 001 001 0 | 0w | o
Yabutal YaltatBay AK RedwoodCiyCA 001 | 001 001 | oot | oot 001 |
ElfinCove AK A SanFranclscoCA| 01 001 | oot o001 001 | 001 i
Monterey,CA -0.00 | -0.00 -0.00 -0.00 | -0.00 | -0.00
Staguay Teipkiat AK PodsanlusCA| 000 | 000 00 | 00 | 40 | %0
Juneau AK QilPlatiormHarvest, CA -0.00 0.00 0.00 -0.00 0.00 0.00
) 23 SantaBarberaCA 000 | 000 000 oM | 00 | 400 23
Sla A | SantaMonkaCA| 000 | 0.00 000 Q00 | 000 | 00
PortAlexander AK LosAngeles A 000 | 000 200 000 | 000 | 000
T T Ladolla CA 0.00 0.00 000 0.00 0.00 000
Ketchikan AK | 0.01 oo 002 003 003 003 . SonDiego SenDiegoBay.CA 000 000 000 000 000 000 B
1 2 3 4 5 L] 1 2 3 4 5 L]
Foracast lead (weeks) Foracas! lead (weeks)
c) Gulf Coast d) East Coast
04 04
Portisabel, TX  0.00 002 003 004 005 005 o E:sl’v;ﬂ.mg | 8-8: ! gg; g g 1 g 8; 8-82
RockportTX | 005 007 007 009 009 0.10 e = o o 0_03
GalvestonPer21TX| 007 | 041 | 03 0.14 014 [ 0.15 BostonMA| 002 | 002 | 003 | 003 0.03
| o > T 3 FalRiverMA | 002 003 | 003 004 004
EaglePoint,GalvestonBay, TX 0.09 [ 0Z1l7” 16 0 0 WoodsHole MA 02 | 002 om0 004 by
MorgansPoint BarboursCut, TX 0.01 0.01 0.03 004 0.04 0.04 Nantucketisland MA 0.04 005 | 006 | 006 0.07
CakasieuPass LA 0.00 0.03 005 0.6 006 006 5 Newwﬂ-g: ggg ggg ! g g ggg ggg
t t t t { rovidence, X o | | X
LakeCrarestA| 002 | 004 | o006 | oor | oo | oor | NewLondonCT 0.2 03 | oo 004 004
Berwick AtchafalayaRiver LA | 0.09 009 009 007 007 008 s NewHavenCT| 002 002 | 003 004 004
I - , - BrdgeportCT| 001 | 002 | 003 | 003 003 02
PotFowchon BaloPass,LA S MoniackNY | 0.02 003 004 004 004
NewCanaiStation LA 0.00 KingsPointNY | 001 | 002 | 003 | 003 003
Grandisie LA | 0.40 TheBateryNY| 001 | 002 | 002 | 003 003
BergenPointWestReachNY | 0.01 002 | 003 003 003
SheiBeachlA| 001 at SandyHookNJ| 003 | 003 | 005 | 005 005
BayWavelandYachiClubMS | 0.02 AtanticCityNJ| 002 | 003 | 004 | 005 005 | |Hoa
T T T T T 1 CapeMayNJ | 0.03 004 | 005 | 006 008
MobleSateDocks AL 001 | 001 | oot | o002 | o002 | o0m@ | Burngion DelvareRverNJ | 001|001 | 001|001 i
DauphinisandAL| 004 | 006 | o007 | o008 | oo8 | oor | MarcusHookPA | 001 | 002 | 002 | 002 002
§ PensacolaFL  0.03 004 005 005 005 005 Philadelphia, PA | 002 002 | 003 003 003
2 t f i t 1|0 s DelawareCity,DE | 001 002 002 003 003
=2 i 4 !
a PanamaCityBeachFL|  0.02 03 | 0w 03 | om 003 £ ReecyPontDE 002 002 | 003 | 004 004 8
PanamaCityFL. 001 002 003 003 003 003 » LewesDE| 002 003 | 005 | 006 008
T T OceanCitylnietMD| 003 | 004 | 004 | 005 | | | 006
ApdachicolaFL| 001 | o0t oot | oot | oot | oo p T o o5
CedarKey FL 002 002 | 003 | 03 | 08 0.03 o1 TolchesterBeach MD | 0.03 004 | 006 | 006 0.08
ClearwaterBeach FL|  0.03 0.04 0.04 005 005 005 Chesap;;kec'w-xg‘ 83; I ggz | g% 1 gg: ] ggg -
T T T T T ttimore, I | X | | I | I l
OdPoriTampaFL|  0.02 003 | o003 | om | om | o0& | AmapoisMD| 0,04 005 | 006 | 007 I oor
StPefersburg TampaBayFL  0.02 003 003 004 004 004 SolomonsislandMD | 004 | 005 | 007 | 008 | o008
T T T T T Washington,0C | 0.02 003 004 0.04 004
PorManatee, I !
ot L]0 ] 003 ] oo ] oo ] o | oM 02 Wachapreague.VA| 0,04 005 | 006 | 007 008
ForMyersFL| 002 002 003 003 003 003 Kiptopeke VA | 0.03 004 | 005 | 006 006 ||
Naples GufoMexicoFL | 0.02 002 002 002 002 003 » ;em\;eiﬁtx: g-g“ g-g: | g»g; ] 3’8?, g-g‘; 02
| ! findmillPoint 4 &y 4 v
KeyWestFL| 0.2 002 | og2 002 | om 002 YorktownUSCGTrainingCenterVA| 001 | 002 | 002 083 003
VacaKey,FloridaBay,FL 001 0.02 0.02 0.02 0.02 0.02 & SewelisPoint, VA 0.03 004 | 006 0.06 007
T T T 1 MoneyPointVA| 003 | 004 | 005 | 006 005
VirginiaKey BiscayneBayFL | 0.02 w2 | o | o | o | om BNe o T 008 T 00| 06 o
TridentPier PortCanaveral FL. 0.1 001 | 001 001 | 001 001 OregoninletMarinaNC | 0.05 006 | 007 0.08 0.08 03
Mayport(BarPiotsDock) L 0.01 0.01 001 001 001 001 Beaufon.DukexanneLab,xg ggg | ggg 1 g,g 1 g 8; gg
T T T T T 1 fimington,NC | I | X | | I
FemandinaBeachFL|  0.00 001 001 001 001 001 5 SpringmaidPier S| 001 0 | on 00 0
1 2 3 4 5 6 CharlestonSC| 002 | 002 | 003 | 003 003
Forecastlead (weeks) ForPulaskiGA| 001 | 002 | 002 | 003 003 P
1 2 4 6

3
Forecast lead (weeks)

Figure S13. Difference between anomaly correlation skill of NTR (SSH + IBE + VLM) and IFS-only (SSH + IBE) for (a)
145 Alaska, (b) the West Coast, (c) the Gulf Coast, and (d) the East Coast.
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