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Background
• TPWD wants better land cover for Texas

– Better thematic resolution (more land cover classes)
– Better spatial resolution (approaching 1:24,000)
– Better accuracy (overall 85%)
– Better ecological interpretation (dynamics, management options, 

conservation opportunities)
• Partners Required!

– Missouri Resource Assessment Partnership (MoRAP), University of 
Missouri

– TNC, Texas
– NatureServe, Southeast Region
– TNRIS
– TXFS
– NRCS
– Others

• Mailing list includes 15 members from 5 organizations



Outline of Presentation

• Land cover mapping basics
• Outline of methods

– Increasing the thematic resolution (number of 
land cover classes) and accuracy

– Improving the spatial resolution
• Products
• Questions 



Platform and Sensor

Remote Sensing in a Nutshell!



Mapping is Classification of Pixels
– Create a land cover raster by coding each pixel with a value 

that represents the land cover type over the majority of that 
cell’s area

– When finished, every cell will have a coded value (thematic 
resolution depends on the number of land cover classes 
identified)

– Average TM scene is about 34.9 x106 pixels
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Ideally, the Decision Tree requires at least 150 samples 
of each target land cover class for each scene.

Remote Sensing Classification Approach:
Decision Tree (See5).



Ground data collection will be coordinated by TPWD









Drop-down list reduces mistakes

Point: data from many thousands 
of ground points will be collected



Remote Sensing results alone show large areas
of undifferentiated forest (dark green)



Vegetation is influenced by slope,
exposure, soils, geology, etc.



Available Abiotic Data

• Digital elevation model derivatives (slope, 
aspect, land position, relative moisture 
indices, solar insolation)

• SSURGO soils (digital county surveys) 
• Geologic Atlas of Texas (250,000 scale)
• National Hydrologic Dataset (24,000 scale 

stream network)



Digital Elevation Models (DEMs) - elevation is 
represented by a regular grid with elevation values



Neighborhood analysis of DEMs: the elevation 
range surrounding the center cell is relief

Example: Total relief within
the circle is the difference
between highest and
lowest cell





Wet slopes versus dry slopes from DEMs



Wet slope forest versus dry slope forest



SURRGO soils coded by Ecological Site Type/Range Site.
Note the possibility of mapping Potential Natural Vegetation

“Ridge Forest” and “Valley Forest”



Geologic Atlas of Texas





Review Methodology

• Classify satellite data using ground truth 
information and decision tree 

• Overlay abiotic data (from DEM analysis, 
SSURGO soils, geology, hydrology) to 
improve thematic resolution and accuracy

• Map both potential and existing vegetation    



Shelby Metcalf, former basketball coach at Texas A&M, 
recounting what he told a player who received

four F's and one D: "Son, looks to me like you're spending 
too  much time on one subject."



Air Photo versus Satellite (ETM++) Image



Image Objects – Improvement in Spatial Resolution



Products/Enduring Value
• Potential natural vegetation
• Existing vegetation using an improved classification (Lee Elliott’s talk)
• Interpretive Booklet

– Topo-sequences / landscape profiles of potential and existing vegetation
– Percent conversion from potential (spatially explicit)
– Narrative interpreting the current land cover (e.g. dynamics, management)
– Photos

• Ground truth dataset (around 10,000 points)
• User will build their own added value: 

– Context (local, regional, statewide)
– Management options
– Conservation opportunity areas
– Ecological significance and risk (aquatics as well)
– Species habitat modeling
– Development of educational and interpretive materials 
– Change detection
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