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Still in August 2021…

Puerto Rico is prone to coastal hazards

Hurricane-induced erosion at Rincón by Hurricane María in 2017

2006 2018



Check out our 
real-time 
forecasts

Motivation

TWL = tides + surge + wave runup

Mean water level = tides + surge + wave setup



Extension to Coral Reef Lined Coast with BEWARE 
McCall et al. (2024),  Natural Hazards and Earth System Sciences

https://www.natural-hazards-and-earth-system-sciences.net/


Which error sources in 1-D TWL forecasts are attributable to neglected 3-D 
processes, and how much does site-specific 3-D modeling reduce them?
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Study Site: Dorado, Puerto Rico

Dorado - 11 RBR pressure sensors
- 1 wave buoy (TS)
- 4 ADCP
- 1 Camera System

G2

Deployment from October 2022 to February 2023
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▪ Composite pixel over 
10 minutes

▪ Measure through 
time 

In-situ Observations: Camera

Buckley et al. (2024), Coastal Engineering 10.1016/j.coastaleng.2024.104600

OffshoreOnshore

Snapshot

https://doi.org/10.1016/j.coastaleng.2024.104600


In-situ Observations: Time Series
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In-situ Observations: Time Series
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-Coupled SWAN and ROMS
-Wave forcings with wave buoy at TS
-Water levels with RBR pressure logger at TS 
-Wind forced with WRF output from 
CARICOOS

COAWST: A Coupled-Ocean-Atmosphere-Wave-Sediment Transport Modeling System

Grid resolution: 8 m by 7 m 

Warner et al. (2010) Ocean Modeling



Model Result: Dissipation over the Embayment
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On Going Work and Conclusions

▪ Coupling In-wave in COAWST modeling
▪ Model Validation
▪ Data Comparison 
▪ Inter-model comparison (e.g., Xbeach)

ON GOING WORK:

▪ Wave dissipation across the embayment was primarily due to wave breaking 
at the reef crest.

▪ Wave setup accounted for ~50% of R2% during the largest observed wave 
conditions.

▪ The COAWST model is being used to better understand the full system 
dynamics and to identify sources of uncertainty.

SUMMARY:



¡Muchas gracias!

Legna Torres Garcia
ltorresgarcia@usgs.gov

El Morro
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