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Project Deliverables
• Processed Quickbird Imagery

– April, ‘09
• County wide Vegetation Ecosystem Model

– Interim March ‘10
– Final Nov ‘10

• County wide Geomorphology Model
– Interim Dec ‘09
– Final March ‘10

• Pilot Vegetation Ecosystem Model 
– Interim Aug ‘10
– Final Nov ‘10
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Project Team
• Dr. Kyle House and Ms. Heather Green; UNR Nevada Bureau 

of Mines and Geology
• Drs. Pat Cashman and Jim Trexler; UNR Geologic Sciences
• Dr. Xin (Shane) Miao; Missouri State Geography
• Dr. David Charlet; CSN Biology
• Dr. Karin Hoff and Mr. Rohit Patil; UNR Geography
• Ms. Abbey Grimmer, students and staff; UNR Geo-Spatial 

Lab
• Mr. Lee Bice, MSHCP Project Manager
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Ecosystem Model Overview

• 11 Ecosystems as defined by the MSHPC
• Hierarchical and model based classification 

approach (e.g. Mesquite Dune v. Mesquite 
Riparian)

• Not creating a Yucca“ecosystem”, but 
embedding Yucca distribution model into the 
ecosystem model (e.g. Mojave Desert Scrub 
with Jtree over story)
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Ecosystem Model Approach
• Computer Modeling

– Algorithms
• Machine learning methods (e.g. CART; Neural Networks; discriminant analysis; SVM; Bagging 

Decision Tree)
– Data

• Incorporates topographic information (i.e. elevation, slope and aspect)
• Transformations: NDVI and Tassel Hat
• RS Imagery: ETM, TM, Quickbird
• Multi-time frame imagery (Summer, Fall, Spring)

– Parameters
• E.g. Elevation constraints (i.e. BCP >8000ft)

• Old Fashioned ground mapping (i.e. mesquite/acacia)
• Field Work

– Existing field data (e.g. GAP; MSHCP projects)
– Quick and dirty fly by plots (over 1000 this late spring and summer)
– Detailed vegetation plots randomly located
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CART Fully Grown Tree

Computer
Modeling
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ReGAP
Field Work
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Computer
Modeling

• Elevation, Slope 
and Aspect (3)

• 3 ETM Images 
(18)

• NDVI (3)
• Tassel Hat (9)
• 33 Input Layers
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Computer
Modeling

• Number Accuracy
– 98% (CART, 

Training Data)
– 100% (Bagging)
– 71% (New Field)

• Laugh Test
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Old Fashioned Mapping
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Old Fashioned Mapping
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Ecosystem Indicators
Field Work
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Ecosystem Indicators
Field Work
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Geomorphology Overview and 
Modeling Approach

• Model of landform/surface materials (i.e. alluvial fan, 
wash, playa, sand dune, etc. and including surface age 
controls)

• Compiled through existing mapping, heads up 
digitizing and ground truthing.
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Pilot Ecosystem Model Overview

• Limited to three geographic areas
– Ivanpah Valley
– Piute Valley
– TBD

• Add to the Ecosystem Model development approach
– Additional object-oriented classification methods 
– bedrock geology
– geomorphology
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So, What is Our Status and
Where are we Going?

• Refining Ecosystem model algorithms (i.e. Bagging Trees), 
input data (i.e. geomorphology), and parameters (i.e. elevation 
constraints) 

• Not just number error (i.e. confusion matrix) but Geographic 
error

• Extending vegetation field work to lower elevation ecosystems
• Running full speed ahead with compiled geomorphology data 

set, heads up digitizing and field work
• Compile 1:100k Bedrock Geology
• Continuing pilot work in Ivanpah and Piute Valley’s to 

explore relationship between Bedrock Geology, Surficial 
Geomorphology and Vegetation Distribution
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Questions?
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Questions?
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ReGap Sample Distribution
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Feature Data Extraction
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Plant a Cart Tree
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Cart Tree is Growing…
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A Complete CART Tree
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Confusiton Matrix of the Cart Tree
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Out‐of‐Bag Error of Bagging Trees
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Feature Importance
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Confusion Matrix of the Bagging Trees
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Confusion Matrix of the Bagging Trees for New 
Field Data
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