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• Satellites
• Background
• Sensors – providing data 

• Capabilities of Image Data 
• Multi- & Hyper-Spectral Data
• Oil & Gas Uses 

• Big Data & Data Analytic 

• Improving your Decision process on your 
Assets and prioritizing those challenges 

• 5 Tips for Satellite Image Data Acquisition

How to tap into Satellite Data to make informed decisions by
Extracting more out of your image than just a picture.



Evolution of Satellites 



• Military / DOD Intelligence 

• Weather & Storm Tracking

• NOAA Hurricane Center

• Exploration

• Earth Observation

• Space Observation

• Communications

• GPS / Navigation

• Mapping (GIS), Surveying 

• Internet (Data Transfer)

Uses of Satellites & Sensors today



Oil & Gas Industry Uses 
Automated Change Detection - HCA
• Small leak detection

• Encroachment monitoring (ROW)

• Automatic Change detection & Alerts

• 3rd Party Damage Prevention to Erosion

• Water crossings (changes & exposure)

• Land Movements

• Routine maintenance (Vegetation Management)

• Pipeline routing 

• Environmental impact & Assessments

• Land use classification

• Population growth



Visual Spectrum – Red, Green & Blue

• Visible to the unaided eye – Red, Green & Blue

• Represents only 2% of the Spectrum

• What you see in a Natural Color image

• 98% of Spectrum is invisible to the unaided eye



Land & Pipeline Classification Changes

2012 Natural Color 2014 Natural Color Class Change, 2012 & 2014



Multi- & Hyper-Spectral Image & Data

- Multi-spectral remote sensing is defined as the 
collection of reflected, emitted, or backscattered 
energy from an object or area of interest in 
multiple bands of electromagnetic spectrum

- Hyper-spectral remote sensing involves data 
collection from 10 to hundreds of bands.

- Each constituent reflects differently and a 
unique spectral reluctant signature with in 
each band. Be that water, metal, soil, 
vegetation, pollutants, gases. 



Agnostic to the Data Source

• Satellite, nano-satellite, drone, or aerial imagery

• Includes historical data back to 1984, globally

• Many chemical and biological constituents produce 

a unique spectral reflectance signature

• Algorithms identify those signatures and 

quantifies their concentrations







Land Use & Pipeline Class Location Change



Managing the Right-of-Way

• Identify high consequence areas and 

threats to infrastructure

• Identify various vegetation types

• Change detection over time

• In depth Vegetation Health analysis

• Coverage analysis identify location, 

type and species

• Manage frequency of cutting programs 

and effectiveness

• Evapotranspiration modeling

Nano-satellites offer the ability to monitor pipeline & 
transmission right-of-ways with far greater frequency.

Pipeline



Vegetation Analysis Overview

Vegetation Analysis

• Identifies a baseline for local and regional 
vegetation health.

• Identifies areas of concern.

• Spatially represents regional changes.

• Compare and contrast regional trends to local 
changes.

• Assess area of impact on vegetation.



Vegetation Management: 
Area 1, Madison County, Illinois                Area 2, Montgomery County, Illinois

156,486 sq ft of 
total area inside 

buffer

65,353 sq ft of 
encroaching foliage

92,876 sq ft of total 
area inside buffer

57,580 sq ft of 
encroaching foliage



Automated Change Detection
3rd Party Damage Prevention & ROW Encroachment Automation 



Automated Change Detection & Alerts

3rd Party Damage Prevention & ROW Encroachment Automation 



Key Changes to Water Crossings

2012 2014

Outlined changes in blue were automatically detected by automation & analytic. 
Pipeline center is marked in red.



Red: The center line represents the pipeline. 

Orange: The lines on either side of center represent the right of way (ROW). 

Yellow: Outlined areas which represent an erosion event widening of the water area. 
Widening has caused the loss of overburden and could potentially expose the pipeline.



• Use satellite imagery to identify 

sources of contamination in water.

• Identify factors that influence 

contamination formation.

• Use satellite imagery to correlate 

with sources of contamination on 

land.

Contamination in Water

Lake Choctaw, Ohio, on August 26, 2014

Phosphorus Pooling

Total Phosphorus 
in Water
(parts per billion)



Contamination on Land 

Lake Choctaw, Ohio Watershed, August 26, 2015

Phosphorus from failed 
septic systems

Phosphorus from farm 
fertilizer runoff

Phosphorus Pooling

Total Phosphorus on Land 
(parts per billion)



June 27, 2015

Hydrocarbon Analysis: Leak Detection
NO LEAK DETECTED

Hydrocarbons



May 16, 2015 June 27, 2015

Change Detection: New Structures



May 16, 2015 June 27, 2015

Thermal Imagery: Surface Water Temperature

Water Temperature



May 16, 2015 June 27, 2015

Thermal Imagery: Land Surface Temperature

Land Temperature



June 27, 2015

Water Quality: Relative Sediment

Sediment



June 27, 2015

Water Quality: Phosphorus in Water

Phosphorus



• Current algorithms allow us to detect 
absolute quantities of heavy metals in water

• Metals we currently detect:

• Arsenic

• Barium

• Copper

• Iron

• Manganese

Heavy Metals: Arsenic in WaterArsenic
(parts per billion)



Contamination in Water, Washington Blvd., Black Welder St., Culver City

December 31, 2015 January 8, 2016



Hydrocarbon Analysis: Leak Detection
LEAK DETECTED

Critical Priority



SPOT 6 Natural Color Imagery of Leak Detection

February 9, 2015 August 10, 2015



Leak Detection

Eagle Ford, South Texas Remediation Project



Imagery from April 17, 2016.
Red line is the approximate pipeline location. Blue arrows indicate leak detection.

Natural Color Imagery Leak Detection Imagery

Leaked Hydrocarbons

Leaked Hydrocarbons

Leaked Hydrocarbons

Pipeline Centerline





Aliso Canyon Area Overview

January 12, 2016, AVIRIS Natural Color Image

Porter Ranch Residential 
Neighborhoods

Leak Location



Aliso Canyon Methane Plume Visualization

January 12, 2016, Isolated on Natural Color January 12, 2016, Pseudo Color

Methane ConcentrationMethane Concentration

Leak Location



Aliso Canyon Methane Plume Visualization

January 20, 2016, Isolated on Natural Color

Leak Location



Dashboards, Audit Trails, and Reports: A Variety of Output Formats

DOT Compliant Audit 
Trails

Web Accessible Alert 
Dashboards

Phone and Mobile 
Device Alerts



Decision Making with Comprehensive Data

• Better decisions equals greater

• Operational efficiency 

• Cost reduction

• Reduced risk

Decision data comes from a host of sources and needs to be a 
critical slice so you make a highly informed next step!

Image Data & 
Analysis with  
Professional 
Support



Several Business Challenges that can be Solved for:

• Risk mitigation (Constant Vigilance) 

• HCA & MCA analysis (Waterway & pipeline class location) 

• Source problem determination (Hydro-carbon or Methane Leak)

• ROW Encroachment Detection (Man Made or Natural ie vegetation) 

• Waterway Geohazard (Erosion) Analysis & Predictive Modeling

• EIS & EA’s (Environmental Impact Statements & Assessments)  

• Pre Construction Routing & Construction Tracking 

• Thermal analysis of water & Land

• Remediation location & tracking for land and water areas

• Vegetation health management & encroachments

These solutions, techniques and professional service engagements are performed in each of our market segments where applicable.



5 Tips to Acquiring and Using Satellite Data

üContains Image Data 4 Bands or Greater ( < 10 Band Multi & > 10 Bands Hyper-spectral)

VFuture ability to analysis for other constituents 

üAble to use and analysis Multiple Sources Data Sets

V To include Cube/Nano Satellites, Aerial platform or Fixed Camera 

üAbility to task multiple Satellite providers

ü To include access to archives, many resolutions levels, Multi- & Hyper- Spectral data sets 

üProvides a way to effectively & efficiently analyze the data quickly for critical decisions 

VSolve for your Business Challenges

VOutput is customizable to fit your needs 

VProvides Ongoing Professional Support & Analysis 

üSoftware meets the Federal Information Processing Standards (FIPS)

VNIST testing, ISO 27001,  DODSGR, FedRAMP



Our objective was to provoke thought, 
challenge existing thinking, and to show you new options!

Questions Please!

Dave Weaver                       832-915-2477       dweaver@Satelytics.com

Pipeline Oil & Gas

Water & WastewaterPower Utilities


