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Abstract

This study evaluates total tsunami evacuation times for
selected coastal public schools in Puerto Rico.
Previously estimated travel times were expanded by
incorporating earthquake strong-motion duration,
occupant reaction time, and school building evacuation
time to determine the Required Safe Egress Time
(RSET). RSET was compared with an Available Safe
Egress Time (ASET) of 20 minutes. Results show that
accounting  for these additional components
substantially 1increases evacuation-time estimates,
causing several schools to exceed the available time
and 1ndicating the need for additional mitigation
strategies.

Introduction

Puerto Rico’s location within an active tectonic region
exposes the 1sland to significant earthquake and
tsunami hazards, making timely evacuation critical for
vulnerable coastal communities. Previous studies have
estimated tsunami evacuation times for public schools
located within hazard zones, providing an important
basis for assessing school vulnerability and the ability
of occupants to reach safety within the available

evacuation time.
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Figure 1. Tectonic setting and major seismic zones of Puerto Rico.
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Table 1. Tsunami hazard classification for Puerto Rico and the
U.S. Virgin Islands. Adapted from FEMA (2019), Table 2-1.
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consequently, school vulnerability to tsunami hazards. sl
Seismic Duration = 31.25 s
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Seismic event begins  Emergency evacuation literature review
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AutoCAD and Google Earth Pro were evaluated for remote
distance measurements. Validation at Wesleyan Academy
compared remote vs. field measurements and predicted vs.
reported evacuation times.
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Figure 2. Conceptual tsunami evacuation timeline

and 1dentified research gap. Adapted from Marrero- Predicted Time: 3.25 min /oError:
Rodriguez (2025). Observed Drill Time: 3.00 min B 8.3%
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e Improve evacuation-time estimates for

vulnerable schools.
e Determine whether RSET exceeds ASET.
e Better assess school vulnerability to tsunami
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hazards.

RSET vs. ASET
Required Safe Egress Time | Available Safe Egress Time
ASET =20 min

Figure 4. Route Measurement Figure 5. Route Verification

Results & Analysis
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Figure 3. Strong-motion duration (£0.01 g).
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Figure 6. San Juan Evacuation Times
Current RSET @ Previous RSET @ ASET
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Figure 7. Catano Evacuation Figure 8. Toa Baja
Times Evacuation Times
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Figure 9. Mayagiiez Evacuation Times
Conclusion

Including additional evacuation-time components increased
RSET for all evaluated schools. Several schools that previously
met the 20-minute ASET approached or exceeded the threshold,
while those already exceeding it showed greater time deficits.
Complete RSET estimates provide a more comprehensive
assessment of tsunami vulnerability and help identify the need
for additional mitigation strategies.
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