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Hurricane Irma

 Category 5 Hurricane Grazed Northeast Puerto Rico

– Over 1 million without power

– 4 died during the storm

– Islands of Culebra and Vieques primarily affected

MODIS image captured by NASA’s 

Aqua satellite 06SEPT2017

Created by OverlordQ using WikiProject Tropical 

cyclones/Tracks. The background image is from NASA. Tracking 

data is from NHC
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Hurricane Maria

 Category 5 Hurricane Directly Across Puerto Rico SENW

– Entire island’s power grid went down affecting 3.5 million

– Over 120 dead or missing

– Nearly complete infrastructure rebuild required

The Naval Research Laboratory/ 

NOAA 19SEPT2017
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PURPOSE
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Perform Health & Safety Inspections and Building Assessments at 1,131 

public K-12 schools in the Commonwealth of Puerto Rico

~3,515 sq mi

40x100 mi



PURPOSE

4/12/201810

Stakeholders

 Departamento de Educación de Puerto Rico

– Return schools to working status as soon as possible

– Running water, septic/waste water, electricity (generators or power distribution)

– Overall building safety

 United States Government

– U.S. Army Corps of Engineers (USACE) – Building Engineering Assessments

– Federal Emergency Management Agency (FEMA) – Data to support Public Assistance 

requests

– U.S. Army Engineer units – Performing temporary repair work
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Stakeholders

 CSA Group & APTIM Disaster Management Services

– Provide Public Assistance consulting to Commonwealth (state) agencies

– Data collection & management to support Project Work Orders submitted to FEMA

– GIS Manager, Data Reporters, Web Developers, Programmers

 Schools, Communities, Teachers, & Students

– Several hundred schools closed & consolidated within last two years

– Nobody wanted their schools closed

– Minimally damaged schools served as community shelters

– Invested own time and money clearing/removing debris, providing generators and 
potable water, providing meals to students
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METHODS
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Project Kickoff

 No Work Down Plan

– Sites not targeted in geographic order

– Client changed priority sites on daily basis

 Started with Collecting Data On Paper

– Transcribed to Google Docs Spreadsheet

– Data Shared with Client Daily

 Photos Taken on Personal Mobile Devices

– Emailed to Project Manager

– Saved to Google Drive

 Collector for ArcGIS

– Used to collect few data points

– No mobile data connections in 

the field



METHODS
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Issues

 Limited Quality Control

– 20 different teams = 20 different ideas of how to enter data

– Illegible handwriting = slow transcription

– Rushed transcription errors

 Minimal Quality Assurance

– Client demand for daily updates for each school site

– Multiple project staff interacting and editing data



Improvements

 Work Down Plan

– Developed weekly schedule of site visits to manage ~20 teams

– Ideally inspect 200+ sites per week

 Transitioned to Fully Digital Offline Data Collection

– iPads with mobile data enabled

– Offline data collection through versioning with Collector for ArcGIS

– Third party mobile data collection application allowed form changes on the fly

 Challenges

– Schools closed with no staff or security not permitting entry after hours

– Continued expectation of full data reporting each day

– Enforcing QC Standards and best practices for using technology

– Accessibility to schools (washed out roads, refugee shelters at schools)

METHODS
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TECHNOLOGY
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Fully Digital Data Collection

 ArcGIS Enterprise

– ArcSDE

– ArcServer

– ArcGIS Online

– Collector for ArcGIS

 GoCanvas

 Dropbox

ArGIS Enterprise Logo
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Web based Quality Assurance

& Collection Planning

http://cbigim.maps.arcgis.com/apps/webappviewer/index.html?id=ce376d200199401aaeb94bdd16ec7199
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http://cbigim.maps.arcgis.com/apps/webappviewer/index.html?id=ce376d200199401aaeb94bdd16ec7199
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Reporting Assessment Status

 Red

– Pest infestation

– No utilities

– Major damage

 Yellow

– Minor damage

– Debris removal

– Generator or cistern

 Green

– Able to reopen

– Minor work required
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Reports for Individual Schools

 Health & Safety Evaluations

– Stored in SQL Database

– Set up HTML URL Query to generate report for individual record

– Script to export each URL query HTML to PDF

 Building Engineering Assessments

– Stored in flat table with GoCanvas

– Automatically generates prettyprint PDF

– Plugin auto exports to Dropbox file structure



PRODUCTS: HTML FROM SQL
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URL query on school code
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Auto HTML print to PDF script
courtesy or APTIM Sr. IMS Analyst
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PRODUCTS: CLIENT VIEW
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https://gim2.aptim.com/PRMaria/
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http://cbigim.maps.arcgis.com/apps/opsdashboard/index.html#/2c1bb00d42364c6cb644a6f594c9ea76
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PRODUCTS: PARK ASSESSMENTS
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Departamento de Recreación y Deportes (DRD)

 Missing park locations ~900

– Poor addressing

– No central database of parks

– Knowledge kept at regional manager level

– FEMA attempted to use Google Maps to get locations

 Digitizing park locations

– Data Driven Pages of sections of entire island

– Region managers locate and label parks on paper

– Web application out of question due to internet outages

– Digitize and map locations from paper
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Park Temporary Safety Perimeters

 Web based digitizing

– NOAA Emergency Response Imagery

– Park boundaries and debris areas

 Data Driven Pages PDFs

– Map of each park

– Estimates by DRD region
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Drone2Map

FUTURE DIRECTION: SUAV MAPPING
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THANK YOU
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John W. McEwen | john.mcewen@aptim.com


