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Professional Background

Credit: Yao Yan 

US Geological Survey:
National Geospatial Program & 
Coastal and Marine Hazards and 
Resources Program
Active Member: ASPRS and URISA
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What is 3DEP?

The 3D Elevation Program is 

managed by the U.S. 

Geological Survey National 

Geospatial Program to 

respond to growing needs 

for high-quality topographic 

data and for a wide range 

of other three-dimensional 

(3D) representations of the 

Nation's natural and 

constructed features.
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Source: USGS, Accessed 
12/3/2019

Enhanced Elevation Data Support Critical 
Applications, such as:

Flood Risk 
Management

Infrastructure 
Management

Natural 
Resources 
Conservation

Agriculture & 
Precision 
Farming

Water Supply 
and Quality

Wildfire 
Management

Geologic Resource 
Assessment

Forest Resources 
Management

Stream Resource 
Management

Aviation Safety
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According to the National Enhanced Elevation Assessment, 
the top reported business uses & annual benefits for Puerto Rico are:
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Day Job: US Geological Survey
Active Member: ASPRS and URISA

NWS, Accessed 12/8/2019

Hurricane Maria Landfall:

September 20, 2017
“At approximately 615 AM AST (1015 

UTC), Maria made landfall in Yabucoa, 

Puerto Rico as a strong category 4 

hurricane with maximum sustained 

winds of 155 mph. As the center of the 

storm moved west-northwestward 

over southeastern PR into the interior 

and northwestern PR, widespread 

hurricane force winds spread all over 

mainland PR along with extremely 

heavy rainfall that produced major to 

catastrophic flooding and flash 

flooding, especially across the 

northern half of Puerto Rico.” –

National Weather Service, 2017.
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Day Job: US Geological Survey
Active Member: ASPRS and URISA
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Pre- and Post-Hurricane Volumetric Change Detection for Puerto Rico using Lidar Data

What can change detection be 
used for?

• Identification of Geomorphic 
Processes

• Infrastructure Planning & 
Management

• Emergency Planning & Management

• Resilience Planning & Management

• And So Much More…

NASA, Accessed 12/1/2019
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Day Job: US Geological Survey
Active Member: ASPRS and URISA
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Objectives 
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Volumetric Change 
Detection:

Products to be 
Generated:

With the Aim of:

• Identification of Geomorphic Processes
•Landslide Identification and Assessment
•Coastal Change including Shoreline, Beach, & 
Dune Migration

• Identification of Infrastructure Changes
• Identification of Vegetation Changes

• Pre-Hx Maria Lidar-Derived Models
• Post-Hx Maria Lidar-Derived Models
• Volumetric Change Detection Models
• Online Narrative to Host All Models

• Informing Citizens
• Aiding Natural Resource Management
• Aiding Emergency Planning & Management
• Aiding Resilience Planning & Management
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Data & Software 
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ar •ACQUIRED: 2016-2017
•DATA FORMAT: LAS 
v1.4

•COORDINATE SYSTEM: 
State Plane Puerto 
Rico USVI Zone 5200

•HORIZONTAL DATUM: 
NAD83

•VERTICAL DATUM: 
PRVD02

•POINT DENSITY: 
2ppsm / QL2

•METADATA INFO: 
Acquired to meet 
10cm vertical RMSE 
(QL2)
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ar •ACQUIRED: 2018-2019
•DATA FORMAT: LAS 
v1.4

•COORDINATE SYSTEM: 
State Plane Puerto 
Rico USVI Zone 5200

•HORIZONTAL DATUM: 
NAD83

•VERTICAL DATUM: 
PRVD02

•POINT DENSITY: 
8ppsm / QL1

•METADATA INFO: 
Acquired to meet 
10cm vertical RMSE 
(QL1)

LP
36

0 
So

ft
w

ar
e •Lidar Point Cloud 

Processing Software 
from the GeoCue
Group

•Available as 
Standalone and in Arc 
Environment

•Standard or Advanced 
License Required to 
Leverage Interactive 
Classification Tools
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Proposed Methodology 
NASA, Accessed 12/1/2019

Pre-Hurricane Michael

Lidar Data

Bare Earth PCT
Class 2

Vegetation PCT
Classes 3-5

Building Filter PCT
Class 6

Reproject

Preparation of Pre-Hx Lidar and Post-Hx Lidar

*Additional Classification if Time Permits
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LAS Schema Description
Class 1 Processed, but 

Unclassified

Class 2 Bare Earth

Class 3 Low Vegetation

Class 4 Medium Vegetation

Class 5 High Vegetation

Class 6 Building

Class 7 Low Noise

Class 18 High Noise

Developed from USGS, Accessed 11/10/2019
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Post-Hx Lidar Data

Bare Earth Class 2

Post-Hx DTM

Δ DTM

Post-Hx Lidar Data

DSM DTM

Post-Hx nDSM

Δ DSM

Pre-Hx Lidar Data

DSM DTM

Pre-Hx nDSM

Δ DSM

Pre-Hurricane Michael
Detection of Volumetric Structural Change
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Detection of Volumetric Terrain Change

Pre-Hx Lidar Data

Bare Earth Class 2

Pre-Hx DTM

Δ DTM

Proposed Methodology 
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Similar to Pilot Study Conducted in Mexico Beach, FL to Detect Change from Hurricane Michael

Anticipated Results 
NASA, Accessed 12/1/2019

Source: USGS, Accessed 
12/3/2019

Fredericks, PSU GEOG 481, 2018
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Timeline

Day Job: US Geological Survey
Active Member: ASPRS and URISA

Source: https://www.mylifeelsewhere.com/country-size-comparison/puerto-rico/pennsylvania-usa, Accessed 12/3/2019

Capstone 
Project 

Proposal

Data 
Preparation   
& Analysis; 

Develop     
Narrative 

Framework

Summarize     
& Present 

Results

Incorporate  
Final  

Revisions

Dec 2019 Jan-Mar 
2020

End of 
Mar 2020 May 2020
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Presentation Venue

Day Job: US Geological Survey
Active Member: ASPRS and URISA

Source: https://www.mylifeelsewhere.com/country-size-comparison/puerto-rico/pennsylvania-usa, Accessed 12/3/2019

ASPRS Annual Conference

March 23-25, 2020

Washington, DC
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