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OutlineOutline
•• What is Hyperspectral Remote What is Hyperspectral Remote 

Sensing?Sensing?
•• Uses of Hyperspectral ImageryUses of Hyperspectral Imagery
•• My researchMy research



Hyperspectral Imaging
• Measures solar absorption and reflection data 

on ground surface features in 4m2 pixels
• Collected by a fixed wing mounted sensor
• 126 spectral 

wavelength bands
• Precise



Spectral Wavelengths
• Gathers data on leaf water absorption, 

chlorophyll reflection, atmospheric light 
absorption, thermal emissions

Light Spectrum



Cottonwood
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Spectral Profile

Water 
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Hyperspectral
• Series of processing steps

– Distinguish a unique pixel and map it

N-dimensional
Visualizer



Uses of Hyperspectral Imagery

•• Ecology: vegetation identificationEcology: vegetation identification
•• Geology: mineral identificationGeology: mineral identification
•• Agriculture: plant disease detectionAgriculture: plant disease detection
•• NASA and military uses: camouflage, NASA and military uses: camouflage, 

thermal emissions, hazardous wastethermal emissions, hazardous waste



My Research
• Recent wildfire of 

2000 on Big Creek
• Burnt cottonwood 

snags
• Potential habitat for 

Lewis’ woodpecker 

• Recent wildfire of 
2000 on Big Creek

• Burnt cottonwood 
snags

• Potential habitat for 
Lewis’ woodpecker 
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Taylor Ranch

Frank Church Wilderness

Big Creek Drainage



Objectives

•• Assess accuracy of mapping live Assess accuracy of mapping live 
cottonwood distributioncottonwood distribution

•• Determine if dead cottonwoods are Determine if dead cottonwoods are 
identified by mapping of live cottonwoodsidentified by mapping of live cottonwoods

•• Evaluate LewisEvaluate Lewis’’ woodpecker usewoodpecker use



Cabin Flat 



Cabin Flat Cottonwood Distribution



Taylor Ranch



Taylor Cottonwood Distribution



Methods

• 53 cottonwood sites
• At each site location Record Data

– GPS Location of site
– Number of live and dead cottonwoods
– Lewis’ woodpecker survey

• Record Data for 30 minutes
– Presence/Absence, #, behavior, and active 

nest



Preliminary resultsPreliminary results
•• Effectively map live cottonwoodsEffectively map live cottonwoods

–– Accurately mapped 98% of live cottonwoodsAccurately mapped 98% of live cottonwoods

•• Mapped dead with live cottonwoodsMapped dead with live cottonwoods
–– 80% of 80% of hyperspectralhyperspectral mapped sites contained dead mapped sites contained dead 

treestrees
–– Dead ranging from 6%Dead ranging from 6%--100% of total trees on site100% of total trees on site

•• LewisLewis’’ woodpecker usewoodpecker use
–– 14 nest sites located in burned cottonwood snags14 nest sites located in burned cottonwood snags

•• 4 in 4 in hyperspectralhyperspectral sites (29%), 10 in unmapped sites (71%)sites (29%), 10 in unmapped sites (71%)



Cottonwood and Lewis’ Identification Form Hyperspectral Analyses Project 
 
 
Field investigators                                                                                                             . 
Site #            . 
 
Cottonwood Site 
Date                   Digital Photo #               Site: Hyperspectral/Unmapped 
GPS Coordinates: Northing                                           . 
                  Easting                                               . 
General Description:                                                                                                            .
                                                                                                                                              .  
                                                                                                                                              .  
Are cottonwoods present within 30 m? (Y / N)  #Alive                 #Dead              .     
Cause of death: burn/ other                                        # Pixels at site               . 
 
Woodpecker Survey 
Date           Time           Weather                                                                                           .
Presence/ Absence       # observed               . 
Active Nest (Y / N)     Location: dead cot /live cot/ burned cot/  
   Bark ON/ OFF/ Partial 
   Location on tree: lower half/ upper half         Digital Photo #                 . 
   Tree size: circ 1.5 m up from base                     Diameter of tree                   . 
   GPS of nest site: Northing                              . 
         Easting                                .    Garmin Accuracy:               meters 
Behavior:  1)flying             2)perching            3)fly catching            4)tree foraging          . 
   5)fly to cavity               # of cavity flights           . 
   6)social interaction            interspecific/ intraspecific  calling        other                          .
   Comments on behavior:                                                                                                     .
                                                                                                                                               .
Presence of other birds: on nest tree/at site   Bird type: cavity dweller/ not/ ?  
   Specific Bird:                                            .                                                                         
Other:                                                                                                                                    .
 
Comments:                                                                                                                           .
                                                                                                                                               .
                                                                                                                                               .
                                                                                                                                               .
                                                                                                                                               .
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Cabin Creek Cottonwood Distribution
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New Airstrip and Big Riparian Map
Without weird pixels and hyp sites
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Taylor Ranch Cottonwood Distribution
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Cougar Creek Hyperspectral Cottonwood Distribution
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