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Figure S1. The boxplot of the distance between US coastal communities and their nearest tide gauge
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Figure S2. Flowchart of this study
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Table S1. Characteristics of the input features used in ML algorithms.

Name of | Resolution Reference Unit Dataset Title URL
Dataset
Global Improved estimates IAP 2-D Ocean Heat _ . . .
Ocean Heat 1°%x1° of ocean heat content Jim”2 Content using IAP T/S http./r:méacizn.;L_p.azfgr/];;zzlrg]]:\s//:iisoerr_v(;zfégzt:\l/sis;v|ce.
Content from 1960 to 2015 data Flanguage ype= =
Diagnostic Model
20cean and Analysis of the s OSCAR 1 degree ocean https://podaac-
Circulation Surface Currents in surface currents tools.jpl.nasa.gov/drive/files/allData/oscar/L4/oscar_1_deg
the Tropical Pacific
Ocean
Provided by the
NOAA PSL, Boulder, ]
3Salinity 1°x1° Colorado, USA, from kg/kg GODAS.' (_3I0pal Ocean https://downloads.psl.noaa.gov/Datasets/godas/
. . Data Assimilation System
their website
at https://psl.noaa.gov
“Sea level NOAA National .
International ] . .
Pressure and oo Centers for - . https://cds.climate.copernicus.eu/cdsapp#!/dataset/reanalys
1°x1 . millibars Comprehensive Ocean- . . N
Surface Environmental is-erab-single-levels-monthly-means?tab=form
. Atmosphere Data Set
Pressure Information (NCEI)
NOAA National International
“Sea Surface 19x1° Centers for deaC Comprehensive Ocean- https://cds.climate.copernicus.eu/cdsapp#!/dataset/reanalys
Temperature Environmental g Atmosphere Data Set is-era5-single-levels-monthly-means?tab=form
Information (NCEI) (ICOADS)
. A new global GPS . . .
5Vert|ca.l dataset for testing and mm/a Vertical Land Motion https://d0|.pangaea.de/lO.1594/I_3ANGAEA.889923?f0rmat
Land Motion improving modeled (VLM) =textfile
GIA uplift rates
White, S. A.
(2013). VVDatum:
Vertical Datum
p . . .
Greater Tide 10 Km Transformation Tool. m Vertical Datgm https://vdatum.noaa.govivdatumweb/
Range Presented to the Transformation
Hydrographic
Services Review
Panel.
Derived by GEBCO
DEMs (GEBCO
Compilation Group
"Land Slope | 15 arc-second (2022) GEBCO_2022 degree i https://www.gebco.net/data_and_products/gridded_bathym
Grid etry data/
(doi:10.5285/e0f0bb8
0-ab44-2739-e053-
6¢86abc0289c¢)
Derived by GEBCO
DEMs (GEBCO
Compilation Group
"Elevation 15 arc-second (2022) GEBCO_2022 degree i https://www.gebco.net/data_and_products/gridded_bathym

Grid
(doi:10.5285/e0f0bb8
0-ab44-2739-e053-
6¢86abc0289c)

etry_data/
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Table S2. Parameters of SLR ML algorithms.

SLR Rates
number of estimators maximum depth
West Coast 140 10
RoP 4.5, o GUIFISE Coasts 100 10
NE Coast 140 10
West Coast 120 10
REP 4.5, S0 GUIFISE Coasts 90 9
NE Coast 140 10
West Coast 150 10
REP 4.5, 55 GUIF/SE Coasts 160 10
NE Coast 160 10
West Coast 130 10
ReP 85, o GUIf/SE Coasts 100 9
NE Coast 140 10
West Coast 140 10
REP 8.5, S0 GUIFISE Coasts 100 9
NE Coast 140 10
West Coast 120 10
REP 8.5, 35 GUIFISE Coasts 100 9
NE Coast 130 9
Table S3. Evaluation metrics of SLR ML algorithms under different scenarios.
RCP 4.5 RCP 8.5
percentile Cluster MAE R Squared NSE KGE MAE R Squared NSE KGE
First 0.29 0.92 0.92 0.86 0.16 0.94 0.94 0.9
5 Second 0.1 1 1 0.97 0.1 0.99 0.99 0.97
Third 0.05 0.99 0.99 0.98 0.11 0.97 0.97 0.96
First 0.17 0.95 0.95 0.93 0.11 0.97 0.97 0.95
50 Second 0.11 0.99 0.99 0.97 0.1 0.99 0.99 0.97
Third 0.08 0.97 0.97 0.96 0.09 0.97 0.97 0.95
First 0.16 0.96 0.96 0.94 0.1 0.98 0.98 0.96
95 Second 0.13 0.99 0.99 0.97 0.11 0.99 0.99 0.97
Third 0.08 0.96 0.96 0.95 0.11 0.96 0.96 0.95
Table S4. Feature importance of SLR ML algorithms under different scenarios.
RCP 4.5
percentile Cluster Latitude Longitude Global _Ocear_l Salinity susng:ce Surface Sea Surface Vﬁgr:fjal
Heat Circulation Pressure Pressure Temperature Motion
First 0.21 0.07 0.07 0.25 0.21 0.04 0.03 0.03 0.08
5 Second 0.01 0.11 0.04 0.8 0 0 0 0.02 0.01
Third 0.58 0.01 0.05 0.02 0.08 0.06 0.06 0.07 0.06
First 0.25 0.1 0.11 0.11 0.16 0.05 0.05 0.02 0.14
50 Second 0.01 0.09 0.05 0.79 0.04 0 0 0.02 0.01
Third 0.29 0.02 0.09 0.02 0.04 0.04 0.13 0.12 0.25
First 0.28 0.09 0.11 0.13 0.12 0.06 0.06 0.02 0.14
95 Second 0.01 0.09 0.04 0.8 0.04 0 0 0.02 0.01
Third 0.25 0.02 0.09 0.04 0.1 0.03 0.27 0.03 0.18
RCP 8.5
percentile Cluster Latitude Longitude G|_||oba| _Ocear? Salinity suSr?:ce Surface Sea Surface Vigrlwzlal
eat Circulation Pressure Temperature .
Pressure Motion
First 0.25 0.11 0.1 0.17 0.11 0.04 0.04 0.04 0.14
5 Second 0.01 0.09 0.05 0.77 0.02 0 0 0.03 0.01
Third 0.31 0.07 0.02 0.02 0.36 0.01 0.13 0.03 0.04
First 0.18 0.17 0.12 0.12 0.13 0.03 0.04 0.01 0.19
50 Second 0.01 0.09 0.03 0.81 0.03 0 0 0.01 0.01
Third 0.49 0.05 0.1 0.03 0.08 0.03 0.07 0.03 0.1
First 0.25 0.12 0.1 0.14 0.13 0.04 0.05 0.02 0.16
95 Second 0 0.09 0.04 0.82 0.02 0 0 0.01 0
Third 0.22 0.23 0.08 0.01 0.05 0.05 0.06 0.05 0.24




Table S5. Parameters of HTF ML algorithms.

HTF Thresholds

number of estimators maximum depth

West Coast 140 7

RCP 4.5, 5th GUIf/SE Coasts 130 10
Percentile

NE Coast 130 9

H West Coast 150 7

RCP 4.5, .50t Gulf/SE Coasts 150 10
Percentile

NE Coast 160 9

West Coast 140 7

RCP 4.5, 95th GuIf/SE Coasts 100 10
Percentile

NE Coast 170 9

RCP 85 5th West Coast 130 7

Percént’ile Gulf/SE Coasts 170 10

NE Coast 130 10

West Coast 110 7

RCP 8.5, .50th Gulf/SE Coasts 170 10
Percentile

NE Coast 160 9

H West Coast 140 7

RCP 8.5, 95t GUIf/SE Coasts 160 10
Percentile

NE Coast 140 10

Table S6. Evaluation metrics of HTF ML algorithms under different scenarios; a) with considering coastal elevation and continental shelf slope, b) without
considering coastal elevation and continental shelf slope

a) RCP 4.5 RCP 8.5

percentile Cluster MAE R Squared NSE KGE MAE R Squared NSE KGE
First 0.02 0.71 0.69 0.74 0.02 0.69 0.66 0.74

5 Second 0.07 0.59 0.56 0.66 0.06 0.59 0.56 0.69
Third 0.08 0.52 0.45 0.68 0.09 0.44 0.31 0.61

First 0.03 0.67 0.64 0.69 0.02 0.71 0.68 0.72

50 Second 0.07 0.58 0.56 0.67 0.07 0.57 0.54 0.67
Third 0.09 0.48 0.41 0.62 0.09 0.49 0.39 0.64

First 0.03 0.68 0.65 0.69 0.02 0.69 0.66 0.71

95 Second 0.07 0.55 0.52 0.68 0.07 0.55 0.51 0.66
Third 0.09 0.47 0.39 0.62 0.08 0.5 0.43 0.65

b) RCP 4.5 RCP 8.5

percentile Cluster MAE R Squared NSE KGE MAE R Squared NSE KGE
First 0.02 0.79 0.77 0.83 0.01 0.82 0.8 0.87

5 Second 0.06 0.63 0.59 0.72 0.06 0.66 0.63 0.75
Third 0.07 0.59 0.54 0.72 0.08 0.52 0.42 0.68

First 0.01 0.86 0.85 0.89 0.01 0.82 0.79 0.85

50 Second 0.06 0.64 0.6 0.73 0.06 0.67 0.64 0.73
Third 0.07 0.54 0.48 0.68 0.07 0.57 0.51 0.71

First 0.01 0.82 0.8 0.84 0.01 0.85 0.83 0.87

95 Second 0.06 0.62 0.56 0.72 0.06 0.62 0.58 0.73
Third 0.07 0.56 0.51 0.69 0.07 0.56 0.48 0.7




Table S7. Feature importance of HTF ML algorithms under different scenarios.

RCP 4.5
percentile Cluster Latitude Longitude Tidal Range Sea Level Rise Continental Shelf Coastal Elevation
Slope
First 0.39 0.19 0.15 0.19 0.0% 0.05
5 Second 0.18 0.5 0.09 0.1 0.06 0.07
Third 0.26 0.23 0.24 0.17 0.05 0.04
First 0.38 0.21 0.16 0.17 0.03 0.05
50 Second 0.17 0.5 0.08 0.12 0.06 0.07
Third 0.29 0.21 0.25 0.15 0.06 0.05
First 0.49 0.22 0.17 0.04 0.03 0.05
95 Second 0.17 0.51 0.09 0.1 0.06 0.07
Third 0.29 0.22 0.24 0.15 0.06 0.05
RCP 8.5
percentile Cluster Latitude Longitude Tidal Range Sea Level Rise Continental Shelf Coastal Elevation
Slope
First 0.38 0.2 0.16 0.18 0.03 0.05
5 Second 0.17 0.49 0.1 0.11 0.06 0.07
Third 0.24 0.16 0.18 0.28 0.07 0.05
First 0.38 0.21 0.16 0.17 0.03 0.05
50 Second 0.17 0.5 0.1 0.1 0.06 0.07
Third 0.28 0.22 0.24 0.16 0.06 0.04
First 0.4 0.21 0.15 0.18 0.02 0.04
95 Second 0.17 0.5 0.09 0.1 0.06 0.07
Third 0.3 0.22 0.25 0.12 0.07 0.05
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Figure S3. Percentile ranking of the difference between the official and ML-predicted thresholds a) with the coastal elevation and continental shelf slope, b)
without the coastal elevation and continental shelf slope as input features. The points show the amount of difference.




Table S8. The average validation evaluation metrics of a) SLR Rates, b) HTF Thresholds with elevation and slope, c) HTF Thresholds without elevation and slope

a) RCP 45 RCP 8.5
percentile Cluster MAE R Squared NSE KGE MAE R Squared NSE KGE
First 0.63 0.76 0.69 0.74 0.52 0.77 0.75 0.77
5 Second 0.37 0.94 0.93 0.92 0.38 0.94 0.92 0.9
Third 0.23 0.9 0.89 0.91 0.41 0.89 0.86 0.85
First 0.54 0.77 0.74 0.82 0.54 0.72 0.72 0.81
50 Second 0.32 0.95 0.95 0.94 0.27 0.97 0.96 0.95
Third 0.29 0.85 0.8 0.85 0.25 0.86 0.82 0.86
First 0.59 0.76 0.72 0.82 0.56 0.74 0.74 0.82
95 Second 0.3 0.95 0.94 0.94 0.26 0.96 0.96 0.96
Third 0.25 0.86 0.85 0.89 0.46 0.77 0.69 0.78
b) RCP 4.5 RCP 8.5
percentile Cluster MAE R Squared NSE KGE MAE R Squared NSE KGE
First 0.05 0.43 0.33 0.5 0.05 0.45 0.35 0.52
5 Second 0.08 0.38 0.35 0.5 0.09 0.37 0.31 0.5
Third 0.14 0.34 0.28 0.45 0.15 0.3 0.2 0.45
First 0.06 0.47 0.36 0.5 0.05 0.44 0.33 0.5
50 Second 0.08 0.39 0.33 0.51 0.08 0.4 0.32 0.5
Third 0.13 0.33 0.26 0.44 0.14 0.34 0.25 0.45
First 0.05 0.46 0.34 0.52 0.05 0.46 0.34 0.54
95 Second 0.08 0.4 0.34 0.5 0.08 0.39 0.33 0.5
Third 0.13 0.3 0.25 0.4 0.14 0.29 0.21 0.4
c) RCP 4.5 RCP 8.5
percentile Cluster MAE R Squared NSE KGE MAE R Squared NSE KGE
First 0.05 0.49 0.38 0.59 0.05 0.51 0.39 0.6
5 Second 0.09 0.43 0.38 0.51 0.09 0.41 0.34 0.51
Third 0.13 0.35 0.28 0.46 0.15 0.31 0.19 0.44
First 0.04 0.52 0.42 0.6 0.05 0.5 0.38 0.58
50 Second 0.08 0.44 0.4 0.54 0.08 0.44 0.38 0.54
Third 0.13 0.36 0.27 0.48 0.12 0.39 0.3 0.49
First 0.05 0.5 0.39 0.6 0.05 0.5 0.38 0.6
95 Second 0.08 0.42 0.36 0.54 0.08 0.43 0.38 0.53
Third 0.13 0.33 0.24 0.44 0.14 0.3 0.21 0.4




