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Develop Two Map Data Sets

• Project Initiated in 2006 under the management 
of USGS Fort Collins Science Center and funded 
by DOI National Mapping Program.

• Two teams develop two map data sets

– Photo Interpretation (PI) Map

– Image Classification (IC) Map

• Determine the accuracy of each data set

• Evaluate and compare the data sets
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Results …

• Represented by incorporating Map Accuracy into 
the Map data Set attributes

– Photo-Interpreted Map

– Image Classification Map

ASPRS Conference, Milwaukee AK 2011



ASPRS Conference, Milwaukee AK 2011



IC Map Accuracy



Lassen Volcanic National Park
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LAVO Project Background



Project Guidelines

• DOI National Mapping Program – NPS Guidelines

– Map National Vegetation Classification System (NVCS) 
Associations (types) developed through Vegetation Classification 

– Same Minimum Mapping Unit (MMU) for both maps

• 0.5 hectares

• Could be less for ‘park special’ features
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Training Field Data Collection

• Extensive Field Data Collection efforts 

– Line-point transect sampling methodology

• 444 field sites

– Photo-interpreter field reconnaissance

• 10 days of additional field work
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PI Map
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IC Map
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Accuracy Assessment Goals

• Perform one Accuracy Assessment effort that 
will test both maps on the basis of the same 
field sampling effort

• Project Plan specified

– Random stratified sample for each map

– Attempt to sample 30 sites per stratum 

– 600-800 sample sites anticipated

– Sample “with replacement”
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Sample Design & Strategy

• Create randomly located set of X,Y locations

• Relate locations to individual polygons in each map

• Select locations for map stratum using list sampling 
(e.g. first n samples where n is the desired number 
of samples(30))

• Visit all sites in field

– Verify location

– Perform field data collection and assessment

• Compare assessment info to map(s)
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Create Set of Random Locations

• Place 25,000 points using a random number 
generator for individual X and Y coordinates

• Assign a unique sequential ID number to each 
X,Y point that signifies the order in which the 
points were placed

• Remove any points that fall outside the LAVO 
boundaries
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Randomly Generated AASites



Closeup of Uniquely 
Numbered AASites



Relate Sites to Each Map

• Spatial Join in GIS creates relationship so each 
potential sample site knows in which polygon it 
falls

• Also know the NVCS Association of that polygon
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AASites Overlaid with PI Map



AASites Overlaid with IC Map



Number of Strata per Map
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Map

Detailed 

Associations

Generalized 

Associations

PI 34 25

IC 94 29



PI Map – 25 Generalized Strata

• Tree types (11)

– PA, Sub-Alpine Mix, TM, AM, AM-Mix, True Fir-Mix I (LN), AC,            
AC-(PJ)-Mix, PC, PJ, PJ-(Mix)

• Shrub types (5)

– AN-(Mix), AI-(Mix), Sal-(Mix), DMix, SOth

• Herbaceous types (5)

– AoEe, LupObt, WmBs, HDx, Herb-Mesic/Wet

• Other types(4)

– SVeg, Bar, NonForest, H2O
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IC Map – 29 Generalized Strata

• Tree types (15)

– PA, PA-TM, Sub-Alpine Mix, TM, AM, AM-Mix, AM-PC-(Mix),             
True Fir Mix, True Fir-Mix I (LN), True Fir-Mix II (PC), AC, AC-(PJ)-Mix, 
PC, PJ,  PJ-Mix 

• Shrub types (7)

– QV-(Mix), AN-(Mix), AP-(Mix), AI-(Mix), Sal-(Mix), DMix, SOth-SMix 

• Herbaceous types (4)

– AoEe, LupObt, WmBs, Herb-Mix

• Other types (3)

– Sveg, Bar, H2O
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Use List Sampling to Select Sample Sites

• Can now query the Sample Sites data set  and 
list sample sites (in order of unique id) for each 
NVCS sample stratum.

• Select first n sites to develop n samples within 
an NVCS sample stratum

• Update data base to indicate which sites are 
selected.

• Following slides show a sample of this process 
for the Water stratum (easiest !)
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List Sample for each Map 
Stratum



Update AA Database Status



List Sampling
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The Resulting ‘Selected’ AA Sites



Plan and Schedule



Sampling and Area Boundaries

• Sample units are triangular shaped transects 
with first leg of triangle oriented North.

• Avoid crossing sample polygon boundaries

– Sample as close as possible as you cannot just sample the interior 
portions of a stand.

• Adjust sample orientation, if necessary.  Did not 
move points into sample areas.

– e.g. For AA, rotate sample element 60 degrees until it fits in the 
area

• Adjust interval based on apparent lifeform of 
the sample polygon



Sample of Rotated Sites



More Sample Sites



Sites all setup



Plan and Schedule Now Includes 
Sample Layout Info



AA Site Sampling

• Positional Attributes

– Unique ID (meaningful)

– GPS Data

• Points

• Track

• Landscape features

– Slope, aspect, and elevation

– Soils and exposed rock

– Hydrologic regime and other site modifiers …



AA Site Sampling (2)

• Sample Information – enables verification

– Type of sample

• Transect type or ocular 

– Orientation

– Interval or Distance

– Digital photos

• Horizontal into and/or along  borders

• Up towards sky and down towards ground



AA Site Sampling (3)

• Site attributes - estimate before and after sampling

– Type based on interpretation of key/rules

• Alternate values if near key threshold(s)

• Complex of types

– Cover/Density of major lifeforms

– Size - QMD

• Average and range

– Height

• Average, range, and base of live crown

– Notes and comments



Key



AA Transect Point Features

• Cover

• Species

• Size

– Diameter (DBH)

– Crown Size

– Height

• Canopy Position

• Status



Data Collection Quality Control

• Use techniques that facilitate the collection of 
high quality data that yield consistent and 
reliable results by all field crew members 
regardless of level of experience

– Tools

– Software

– Techniques



Tools

• Compass

• Diameter tape

• Clinometer

• Spencer (linear) tape

• Densitometer (cover) 

• GPS

• Digital Camera



Tools(2)

• Plant guides

– Collect and bag unknowns for later identification

• NVCS type keys/rules

• High resolution photography

• Field data collector



Field Data Collection Software

• Handles data collection and output

• Error detection and correction

– Identify invalid data

• Erroneous species codes

• Erroneous layer specification

– Identify incomplete data

• Trees without diameter or crown size

• Missing layer specification

• Data backup



Field Techniques

• Follow data collection procedures and standards

– Top down approach, take pictures, use GPS properly, …

• Correctly locate and document sites

– Used two GPSes independently

• Complete data collection in the field

– For ocular sites verify “Bird’s-eye” view totals 100%

• Identify critical decision points in key(s) or rules 
that might result in different type assignments

• Know and identify all ‘key’ species



Field Sampling GPS Data – Locations 

and Tracks of Field Crews



Results - Field Sampling Output

• Types of information

– Cover by species, size, and layer

– Relative cover composition

– QMD and average crown size

• Cover weighted 

• Frequency weighted

– Frequency/unit area

– Down woody debris counts

– Trace species



Field Sampling Output(2)

• Land cover type (NVCS Association)

• Alternate type(s), if cover was near a critical 
decision point or threshold

• Predominant species

• Cover by lifeform

• Average size

• Structure

• Ground surface condition



Top Layer Results



Over-topped Layer Results



Pole/Sapling Layer Results



Near and On-the-Ground Layers 
Including FWD and CWD



Bird’s-eye View Cover Totals



Bird’s-Eye Size and TPA



All Layers Cover Summary and Traces



All Layers Size and TPA



Ready for Comparison

• No Fuzzy Logic implemented as we have 

– Data and statistics

– Alternative names, if applicable

– Comments regarding mixes and/or complexes

• Did assign partial credit

– Correct naming of species in multi-species mixed types

• 2 out of 3

• 1 out of 3
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Questions and Comments
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