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Background, current status and challenges
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Background, current status and challenges

[0 Storm surge disasters cause the largest losses
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Direct economic losses caused by marine disasters in China !
(China Marine Disaster Bulletins, 2024)

Coastal communities already face severe threats from storm surges !
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Background, current status and challenges

O Impacts of storm surges are expected to intensify in the future

Climate change affects the intensity
and frequency of tropical cyclones

SLR increases the baseline water level

Historical Centennial extreme sea level
Events (HCEs) become more common
due to sea level rise
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mean sea level
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level
mean sea level rise

Sea level height and recurrence frequency

The effect of sea level rise on ESL events (IPCC, 2019) Global temperature anomalies (NASA, 2025)

High-spatiotemporal-resolution and long-term records are important for SS analysjis
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[0 Storm surge information monitored from tide gauges is limited
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Only way to continuously monitor high-frequency data
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Global Extreme Sea Level Analysis (GESLA) dataset (Haigh et al., 2023) 7/20
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Background, current status and challenges
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Storm surge numerical simulation
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[0 Data-driven model reconstruction

Wind fields, <Data—dr1ven> Tide gauge
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Storm surge data-driven reconstruction (Tadesse et al., 2021) 9/20



& i+ F

WUHAN UNIVERSITY

1. Background, current status and challenges

r - - L

l 2. All-site modeling framework for data-driven models :

3. Quasi-global high-resolution storm surge reconstruction

CONTENTS

4. Conclusion




s) A 14> 4

WUHAN UNIVERSITY

All-site modeling framework for data-driven models

[0 Differences between single- and all-site modeling

Single-site modeling | > All-site modeling (ASM)
(Lee, 2006 ... Tadesse et al., 2022) : (Yang et al., 2023)
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All-site modeling framework for data-driven models
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Quasi-global high-resolution storm surge reconstruction

O All-site modeling storm surge (ASM-SS) dataset for coasts affected by tropical cyclones
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Quasi-global high-resolution storm surge reconstruction

O Comparison of ASM-SS dataset and GTSM numerical product with tide gauge obs.
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O Comparison of ASM-SS dataset and GTSM numerical product with tide gauge obs.
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Conclusion

» The all-site modeling framework enables data-driven models as an independent way to provide
high-resolution storm surge (SS) information for ungauged areas;

» Established a high-spatial-resolution (10 km per node along the coastline), long-term (>80 years
from 1940 to 2020), quasi-global (45°S-45°N), and hourly data-driven SS dataset (ASM-SS):
https://do1.org/10.5281/zenodo.14034726;

» For extreme SSs, the ASM-SS dataset outperforms the state-of-the-art global numerical GTSM
product, with medians of CORR, RMSE, and MB of 0.63, 0.093 m, and -0.050 m, respectively,
compared to 0.55, 0.106 m, and -0.045 m for GTSM at the quasi-global scale.

[1] Yang, L., Jin, T., Xiao, M., Gao, X., Jiang, W., and L1, J.: Extreme Events and Probability Analysis Along the United
States East Coast Based on High Spatial-Coverage Reconstructed Storm Surges, Geophysical Research Letters, 50, 2023.

[2] Yang, L., Jin, T., and Jiang, W.: ASM-SS: the first quasi-global high-spatial-resolution coastal storm surge dataset
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