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Utilizing Synthetic Aperture Radar
Imagery for Flood Damage Assessment

Hurricane Harvey Case Study
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Topics

» Quick introduction to Tessellations Inc.
» Introduction to Synthetic Aperture Radar (SAR) Imagery

» Hurricane Harvey Case Study

» Using Radar and Stream Gauge data to monitor high water
areas

» Using SAR to delineate flooded area
» Combine results with other datasets to assess impact

> Q&A
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Tessellations Overview

» GIS consulting and training firm
» Experience
» Custom training to ensure successful implementation
» On-site/virtual support for short or long term engagements
» Field data collection and validation
» ETL development and automation of workflows
» Optimization of Enterprise systems
» Image processing and classification — UAV, aerial, satellite
» Lidar data classification, QA/QC, hydrological modeling, contour generation
» Spatial analysis (geostatistical expertise)
» Planet Partners - high frequency revisit times
» Certified FME Partners — utilize FME for spatial data integration with Esri products
» LinkIT — managing unstructured data repositories
» Analysts, Remote Sensors, IT professionals, Developers k k k




Certifications

» State of Texas Hub — Historical Underutilized Business
» City of Houston - Woman owned Minority Business Enterprise

» SBA — Woman Owned Small Business

» Texas DIR Stratmap Vendor

» SO 9001 Certified — Quality Management System
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9001:2015
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Synthetic Aperture Radar

» RADAR — Radio Detection and Ranging

» Active sensor — sends a radio wave out and measures what comes
back

» Looks like a monochrome image

» Intensity of the signal coming back is not based on the color of the
object

» The material of the object, physical shape of the object and view angle
define the incoming signal A A A
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SAR Pros and Cons

» Pros
» Active sensor — emits it own energy
» Can collect data in the day or night
» Can penetrate and see through clouds and smoke

» Cons
» Hard to interpret
» Limited availability (this is changing rapidly)
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SAR Satellites

Satellites/Constellations Revisit Rate

Capella Sequoia #1 & #2 x-band 0.5m-2m 2 hour
ICEYE x-band .25m-3m 3 hours
XPRess x-band Im-3m rev 1-4
Sentinel 1a, 1b c-band 5m-25m 12 day
TerraSAR-X x-band 0.25m-40m 2-11 days
TerraSAR-Tandem x-band 0.25m-40m 2-11 days
PAZ x-band 0.25m-40m 2-11 days
COSMOS SKYMED 1 & 2 x-band 12 hours

Total Number:
2020: 9
2021 — 2028: 22
2028: 159




Harvey Rainfall
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Radar and Stream Gauge Data




Delineate Flooded Areas

» Derive areas of high risk utilizing stream guage and
Radar data

» Use these areas to process SAR imagery
» Process while the event is occurring

» |dentify flooded areas

» Google Earth Engine — cloud computing for large
datasets

» Sentinel 1 SAR Imagery
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Validate Processed SAR Imagery with
Actual Flooded Areas
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Standing Water Areas
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Next Steps

» Automate process/Integrate
» Utilize cloud computing

» Draw your area on a mobile app in
near real time

» Augment data with local
authoritative datasets
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Credits

\4

USGS - Live stream gauge data
NOAA — Radar Images

Google Earth Engine

» Cloud computing

» Sentinell
Esri

» Living Atlas

» ArcGlIS Online
Precisely

» Cameo USA

» Building Footprints

» Emergencylnfo. Pro

» World Points of Interest — Premium Plus
Capella

» Sample Imagery Slides

A




Q&A

» \Who needs this information?
» \What is missing?




k Contact Information

Beni Patel Hugh Bender
beni@tessellations.us Hugh.bender@tessellations.us
713-927-7062 281-939-4955
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