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1 Background

O hurricanes and extreme events

v" Reconstructing hurricane-induced storm surge
with high spatiotemporal resolution and precision

is critical.

. o
oy 3050 +3.61 mm/yr

Reference GMSL - corrected for GIA

0 data-driven method

Mean Sea Level (cm)
- - - 3

atmospheric data

N

1993 1985 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017 2018 2021 2023

4 .
astronomical tide / tide gauge observation [ data-driven mOdel] |:> [ storm surge ]

B 3]
7
o 27
2
> 11 : :
o -
® 07 N

4 storm surge _ event duration

0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360
time (h)



2 Methods

O incorporating hurricane parameters
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3 Results

O model evaluation at tide gauge scale
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Figure 1. Model evaluation for hourly storm surge (SS) levels at tide gauges. SS
evaluation for all SS events (a), and events with peak SS levels of 0-0.5 m (b), 0.5-

1.0 m (c), 1.0-1.5 m (d), above 1.5 m (e); Spatial distribution of AD (f-h) and AHTP both high and low storm surge levels.
(i-k) SS evaluation for all SS events.

significant improvements observed for



3 Results

OO model evaluation at coastal scale
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Figure 2. Comparison of hurricane storm surge levels from AD and AHTP with those from CoDEC across the entire coastline. (a)
Boxplot of CORR, RMSE, STD, MAE for model evaluation; (b-e) AD compared with CoDEC; (f-i) AHTP compared with CoDEC.

v Incorporating hurricane parameters can improve the reconstruction precision of hurricane-induced storm
surges along the entire coastline.

v" The regions with the largest improvements are mainly located along the coastline north of 35° N.



3 Results

COmodel evaluation at historical extreme hurricane events
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v" Incorporating hurricane parameters
partially addresses the underestimation of
peak storm surge when using only

atmospheric parameters.

Figure 3. Maximum storm surge levels during hurricanes lke (a-d),
Sandy (e-h), Harvey (i-1), Irma (m-p), and Michael (g-t) on the US
East Coast. The hurricane’s track is shown as the grey line.



3 Results

O feature importance analysis of hurricane parameters

v" Distance is the dominant hurricane
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Figure 4. (a) Feature importance of different storm surge ranges and the accumulated significantly across regions.

local effects plots at tide gauges: (c) Distance, (d) azimuth, and (e) maximum sustained
wind speed, different colors in (b) represent the results at the corresponding tide gauge
stations.



3 Results

O hurricane events probability analysis

Return period: 10 years Return period: 20 years Return period: 50 years Return period: 100 years
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