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Not a New Problem

• I have seen this spruce/wet marsh confusion in

– Wrangell – St. Elias National Park & Preserve

– Katmai National Park & Preserve

– LANDFIRE

– Four other Alaskan landcover mapping projects I have reviewed

• Prompted us to talk about problems 

like this that we have seen in similar 

landcover mapping projects …
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Recurring Issues

• Spruce-Wet Marsh Confusion

– Level III Viereck will be wrong 

• White Spruce-Black Spruce Confusion

– Can’t map species specific Level IV Viereck Classes

• Live vs Dead Canopy Cover 

– Can’t map mortality … invalid class names applied ?

• Hardwood-Tall (Tree) Shrub Confusion

• Terrain Shadowing and Water Confusion
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Mapping Errors Due to …

• Confusion – calling something what it is not !

– … during image processing efforts

– … during field work

• Botanically

• Quantitatively

• Must be resolved using

– Illumination Correction

– Appropriate Field/Training Data

– Masks / Modeling



Illumination Correction Example
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Illumination Correction

• Equalizes signatures of same landcover features 
on different aspect and slope

• Separates confused signatures for different 
landcover types on different aspect and slope

• Reduces confusion

• Reduces field sampling

• Pre-mapping activity … error prevention
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Error Detection

• Accuracy Assessment

– Post-mapping

– Too late to fix error(s) unless due to a systematic error 

that can be reversed

– Withheld training data is highly questionable

• Diagnostic Assessments

– Before making the map

– Identify problems

• Resolve problems
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Diagnostic Assessments

• Confusion Report

– Spectral confusion of training classes (sites)

• Expressed in terms of land cover characteristics

• “Good” confusion versus “bad” confusion

• Fidelity Report

– How well is each site classified relative to 

it’s original land cover characteristics

– “Bad” confusion causes a site’s characteristics 

to migrate away from it’s own characteristics
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Spruce – Wet Marsh Confusion

• Open-Closed stands at Hallow Bay, Malaspina 
Glacier, Bremner River, and Nabesna vicinities

• Very different vegetation but nearly identical 
digital values - band by band

– Means and variances result in overlapping signatures

• Sitka, White, and Black Spruce stands

• Late season imagery

– Wet marsh vegetation is “senescent”
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Spectral Confusion

Confusion: J-M Distance         

70822     71051     71257     71258     71866

70822        0.000      1.224      0.973      2.000      1.308
71051        1.224      0.000      0.991      2.000      1.305
71257        0.973      0.991      0.000      2.000      1.173
71258        2.000      2.000      2.000      0.000      2.000
71866        1.308      1.305      1.173      2.000      0.000



Confusion Report
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Confusion Report
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Classification Fidelity Report
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Classification Fidelity
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Classification Fidelity



Resolution …

• Attempts to refine training areas failed to 
separate signatures

– Shape/extent of area 

– Restrict statistical thresholds

• Environmental factors similar

– Slope, aspect, elevation ….

• Types could occur right next to each other 
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Confused Digital Values

• Attempts to refine training areas failed to separate signatures
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Can We Mask/Model the Correct Types ?

• Attempts to refine training areas failed to 
separate signatures

• Different environmental factors ?

– Slope, aspect, elevation

• Different ecotypes ?

– Types sometimes occur right next to each other 

• What is different ?
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Resolution

• Use winter imagery to develop a winter mask 

– Band 1 of Landsat 5 imagery

– Use brightness to identify or mask different types

• Bright areas indicators of flat and non-tree

• Darker areas indicator of tree and/or shrub cover
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Brightness Relationships

Site Characteristics Elevation < 5000 feet

Band 1 Data Slope - Flat ( ≤ 5° )

“Brightest” Values  

(>220 && ≤ 254 )

H5 

Wet Herbaceous Types 

and Sparsest Tree Cover

“Brighter” Values

(moderately bright)                              

( >172 && ≤ 220 >

H6

Sparse Tree Cover and Woodland Tree

Types              

and Wet Herbaceous Types

“Darker” Values

( ≤ 172 )

T10

All Tree Types 

No Wet Herbaceous Types

Undefined (255)
H5 

(See “Brightest “ above)
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Resolution

• Develop a winter mask 

– Band 1 of Landsat imagery

– Use brightness to identify or mask different types

• Bright areas indicators of flat and non-tree

• Darker areas indicator of tree and/or shrub cover

• Segregate training data into appropriate 

subsets that conformed to mask criteria

– Classify by training subsets within each masked class

• Increased effort and complexity

• Greatly improved results
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White Spruce-Black Spruce Confusion

• Skepticism that species can be distinguished

• Often mapped as “Needleleaf Conifer”
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White Spruce-Black Spruce Confusion

• Typically Woodland densities

• Similar form

• Similar stand structure

• Species can be difficult to distinguish 

– from the air 

– on the ground

• Mixed composition does occur
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Resolution

• Correct species identification - consensus

• Discrete Classification

– Do not cluster similar sites when developing training signatures

• Spruce mask

– Elevation limits derived from botanical field observations

• Excluded  Black Spruce above 3200 feet, White Spruce above 5000

– Limited distribution of Black Spruce

• Excluded from White River Valley , Bremner River, upper Chitina, ….

• Mixed-Spruce type
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Live versus Dead Canopy Cover

• Variable component of dead tree cover

– Mix of dead and alive

– Nearly all dead

• How is it counted in developing the type call ?

– Type definitions do not recognize dead tree cover

• Misnomer to ignore

– Crosswalk to fire fuel models 

– Wildlife habitat suitability

– Successional modeling
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Confusion with Tree Types



Alaska Survey and Mapping Conference, Anchorage AK 2011



Alaska Survey and Mapping Conference, Anchorage AK 2011

Confusion with Non-tree Types
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Resolution

• Discrete Classification

– Do not cluster similar sites to develop training signatures

• Create new type definition modifiers

– Mix of living and dead tree cover adds “Complex” modifier

– Predominantly dead adds “Dead” modifier

• Over 230,000 acres mapped in WRST

– Localized - not randomly distributed
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Conclusions
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• Some types of “bad” confusion should be expected

• Problems need to be identified and resolved before 
making the map

– Different ways to recognize problems

– Different ways to resolve problems

• Using different methods to process the same imagery and 
field data can result in very different maps

• Species specific types (Viereck Levels IV) can be mapped

• Additional descriptive types/modifiers can be added
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Questions and Comments
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