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TECHNOLOGY 
OVERVIEW 
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Wavelengths 
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REMOTE SENSING 
TECHNOLOGY 
 
    - Lab 
    - Ground 
    - Airborne 
    - Satellite 
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Reflected blue, green, red, and 
near-IR light are collected as four 
separate B&W images.  This 
“multispectral” sensor has 8’ (2.6 
m) ground resolution.  Used for 
generating natural color and 
color-infrared images and for 
classification and vegetation 
vigor/stress maps. 

High resolution, panchromatic 
B&W image collected with 2’  
(0.65 m) ground resolution.  Can  
be used alone or fused with coarser  
multispectral color bands. 

HIGH RESOLUTION  
SATELLITE IMAGERY 

EGS Feb 05 



USGS 1:24,000 
Topo Map (right) 

Natural Color (above) and 
Color Infrared (right) - 8’ 
(2.6 m) spatial resolution  
(pixels) 

A TANK FARM IN  NORTHERN CALIFORNIA 

The Same Storage Tank 
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D. 

 
A. USGS  Topo 
Map 
 
B. 8’/2.6m Color 
 
C. 8’/2.6m CIR 
 
D. 2’/0.65m pan 

A. B. 

C. 

CLOSE-UP OF TANKS 
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Merging color image (8’) with high- 
resolution pan (B&W, 2’ image) to 
generate color image with 2’/0.65m pixels 

IMAGE FUSION 

8’/2.6m color 

2’/0.65m B&W 

2’/0.65m color 
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B&W Pan Image (2’ or 0.65m pixels) 

Pan-Sharpened Natural  
Color Image  
(2’ or 0.65m pixels) 

IMAGE FUSION 
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BASELINE & DATABASE 
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ONLINE IMAGERY TO  
START MAPPING &  
A BASELINE 
 
Summer 2004 aerial photography 
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OR USE ONLINE SATELLITE 
IMAGERY TO START A BASELINE... 
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BUILDING A GIS & DATABASE 

Heads - Up 
Interpreting  

2.6 meter  
satellite imagery 
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BUILDING  
ATTRIBUTE 
TABLES 
WHILE  
MAPPING 
IN GIS 
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QUERYING THE DATABASE 
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METADATA FOR THE DATABASE 

Metadata documents 
work processes,  
accuracy, source,  
access, originator,  
etc. - good for  
Litigation & government 
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MAPS & VEGETATION VIGOR 
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Natural Color image of Tank Farm with 8’ pixels.  Generated from 
visible bands (reflected red, green, and blue light) 

IMAGE 
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Supervised classification of DigitalGlobe 
8’ multispectral bands.  Develop statistics 
and up-to-date environmental basemap 

DERIVED MAP FROM IMAGE -  
                       LAND USE/LAND COVER & STATISTICS 
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VEGETATION VIGOR MAP 

Image used as backdrop to map 

generated  
using NDVI 
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MAPPING VEGETATION VIGOR/STRESS 

Natural Color 
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CHANGE-DETECTION 
AT SITES 
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1989 

Color IR Photo - 
What is previous 
land use?? 

CHANGE DETECTION 
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1941 

CHANGE DETECTION 
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1947 

CHANGE DETECTION 
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1958 

CHANGE DETECTION 
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1967 

CHANGE DETECTION 
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1974 

CHANGE DETECTION 
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1979 

CHANGE DETECTION 
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1989 

CHANGE DETECTION 
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CHARACTERIZING  
DISTURBED SOILS 
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CLAYS & SOILS 

Equivalent of TM 4,3,2  
(veg is red) 

Minerals  
kaolonite-smectites (red), 

montmorillinite-Illites (green) 
Calcite (blue) 

  

AIRBORNE VNIR-SWIR HYPERSPECTRAL IMAGE 

PROBE-1 
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INDUSTRIAL SITES 
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CLAY-CAPPED 
HAZARDOUS  
WASTE SITES  
  

 
HYPERSPECTRAL  
ANALYSIS 

Veg Vigor 
 
Most Vigorous 
Vegetation 
Red to White 
 
Stressed 
black-blue- 
greens 

Grass at site taken  
to Lab and exposed 

to Cu+ 

Spectral signature  
in lab samples 

applied to airborne  
Hyperspectral data: 

Black to Blue pixels have 
Cu+-exposure signature. 

Jensen, 1996, Savannah River Site EGS Feb05 



DETECTING AND MAPPING 
THERMAL ANOMALIES 
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OAK RIDGE  
NATIONAL LAB, 

TENNESSEE THERMAL DETECTION  
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USING THERMAL FOR 
SITES WITH WATER 
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THERMAL 
7ºF/4ºC  RANGE 

 
RED ~ 66ºF/19ºC 

 
BLUE ~ 59ºF/15ºC 

 
+/- 3ºF/ 2ºC 

EGS Feb 05 



DETECTING AND MAPPING 
OIL-CONTAMINATED SOILS 

EGS Feb 05 



AREA IN S. CALIFORNIA WITH MAPPED OIL SEEPS 

“Dibblee Oil Seep” 
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DIBBLEE OIL SEEP Building an  
Oil Spectral  
Library Based 
on Field 
Measurements 
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A HYPERSPECTRAL 
SENSOR 
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Comparing airborne to  ground signature for oil pixel 

    Airborne 

Ground 
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Extrapolation of 
Dibblee oil seep.  
 
Spectral signature 
from training site 
pixel extrapolated to 
surrounding area. 

Hydrocarbon Spectral Signature 
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Before 

After 

OIL SEEP DETECTION 
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Pumping Facility in terrain characterized by oil seeps…. 
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Facility has evidence of oil-impacted 
soils, roads, and industrial surfaces 

(colored red  - Spectral Library  
on right) 
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WHARF - OIL SPILL IN 1992 

Unique spectral signature for 
oil impacted surfaces = red 

Classification 
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USING DEM’s TO 
MODEL DRAINAGE 
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DIGITAL ELEVATION MODELS (DEM’S) FROM  
PHOTOGRAMMETRY AND LIDAR 

DEM 

Topographic contours 
Mapped by stereo operator 

HJW EGS Feb 05 



DIGITAL ELEVATION MODELS (DEM’S) 

AeroMap, ASCL 

Quality Needed? 

USGS 

Photogrammetric/LiDAR 
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DIGITAL ELEVATION MODELS (DEM’S) 

USGS 

Air Photo 
- a forest - Canopy DEM 

from LiDAR 

Bare Earth 
DEM 
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DIGITAL ELEVATION MODELS (DEM’S) - DRAINAGE 

ASLM - Univ of Florida 

FLOW 
DIRECTIONS 
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DIGITAL ELEVATION MODELS (DEM’S) - QUALITY? 

HJW IMAGERY DRAPED OVER DEM 
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DIGITAL ELEVATION MODELS (DEM’S) 

HJW IMAGERY DRAPED OVER DEM 
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DIGITAL ELEVATION MODELS (DEM’S) 

HJW IMAGERY DRAPED OVER DEM 
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DIGITAL ELEVATION MODELS (DEM’S) 

HJW IMAGERY DRAPED OVER DEM 
EGS Feb 05 



SUMMARY 
•Imagery & Derived Maps 
provide new and unique 
information 
 
• Remote Sensing & GIS will 
improve planning, budgeting, 
field work, presentations, & 
science. 
 
• High-value assets justify 
better imagery 

Jim Ellis, Ph.D.    
 jellis@ellis-geospatial.com 
www.ellis-geospatial.com 
 
Walnut Creek, CA 
925-280-0720 

Imaging & Mapping Solutions 
EGS Feb 05 
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