
Hurricanes Irma/Maria In the USVI: Joint JSCE-NSF Field Reconnaissance and 
the use of UAVs for Geospatial Disaster Data

Dan Cox1, Andre Barbosa1, Greg Guannel2, Andrew Kennedy3, Chase Simpson1, Richie Slocum1, 
Nobuhito Mori4, Taro Arikawa5, Daisuke Inazu6, Tomoya Shimura4, Takenori Shimozono7, 

Tracy Kijewski-Correa3, Chris Parrish1

1Oregon State Univ., 2Univ. Virgin Islands , 3Notre Dame Univ.,
4Kyoto Univ., 5Chuo Univ., 6Tokyo Univ. Marine Sci. Tech., 7Univ. Tokyo



St. Thomas St. Johns

St. Croix

BVI

Puerto Rico

30 km

IRMA

MARIA
Sept 20, 2017

Sept 6, 2017

USVI



Survey Teams
November 8-12, 2017
(approx. 2 months after Irma )

NSF – Wind Engineering

NSF – Coastal Engineering

JSCE– Coastal Engineering

• David Prevat (lead), U. Florida
• David Roueche, Auburn U.
• Kwasi Perry, UAV Survey Inc.
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• Andrew Kennedy, Notre Dame U.
• Chase Simpson, Oregon State U.
• Richie Slocum, Oregon State U.

Remote Coordinator/Collaborator

• Tracy Kijewski-Correa (NSF PI), 
Notre Dame U.

• Andrew Bartolini, Notre Dame U.
• Chris Parrish, Oregon State U.



Purpose

 Collect perishable coastal disaster data related to 

1. Surge levels

2. Damage to built environment

o Buildings

o Lifelines (power, water, transportation, communications)

o Combined surge/wave and wind

3. Total sediment transported between the two hurricanes

4. Ecosystems services provided by reef and vegetation

 Use of newer technology for disaster data collection

1. UAV survey data

2. File sharing for photos and metadata (FULCRUM)

3. Data archive (DesignSafe.org)

 Possible future testbed for disaster recovery and resilience
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Qualitative UAS data can be acquired relatively quickly
Quantitative UAS data acquisition takes more time, and 

requires a survey with Ground Control Points
• Improved scale
• Improved orientation
• Enables repeat surveys for change detection

Drone Accuracy

Drone Legality / Safety

If in the United States, follow FAA Part 107 rules
• Class G airspace (away from airports)
• Not over unwilling participants
• Remain within Line of Sight

If outside of US
• Depends on the county

Disaster areas can require special clearance
• Safety issue to avoid any low flying helicopters



 Successful mission to document Irma/Maria storm surge in USVI
 Documented several examples of damage to built environment

Summary

Drone survey data
 Qualitative data

o relatively cheap, easy
o requires some planning

 Quantitative data
o Requires additional equipment & time for ground control points
o Requires post processing, expertise

Data sharing (images)
 Phone apps (eg FULCRUM) 

o relatively cheap, easy
o requires cell/internet eventually
o Excellent for short metadata description, geolocation

Overall Goals
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