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Study Area



Project Objective

• Collaborate with City of Morgan Hill on 
using GIS data to identify the tree canopy 
in the Morgan Hill Region.

• Develop an automated methodology using 
available data sets and tools.

• Ensure developed methods adhere to 
professional standards and return valid 
results.



Data Sets & Coverage
2006 LIDAR Grid 2006 Ortho-Photography Grid



LIDAR Definition

• LIDAR (Light 
Detection and 
Ranging) is an optical 
remote sensing 
technology that 
measures properties 
of scattered light to 
find range and/or 
other information of a 
distant target. 



2006 Lidar Data Set – Potential
Building Footprint Extraction

Line of Sight Analysis

3-D Modeling



2006 Ortho-Photo Data Set – Potential



Available Tools



Preliminary Results

• Utilizing Lidar data set 
and Lidar Analyst.

• Excellent point 
identification.

• Poor forest and extent 
identification.

• Estimated coverage -
area: 160,000 sq. feet 
(5.7%).



Preliminary Results

• Utilizing Ortho data set 
and Feature Analyst.

• Excellent forest coverage
• Poor discrimination of 

shrubs, grasses and 
trees.

• Estimated coverage -
area 424,000 sq. feet 
(14.7%).



Synthesized Approach

• Exploit the horizontal dimension using 
Feature Analyst and Ortho-Imagery.

• Exploit the vertical dimension using Lidar 
Analyst and Lidar data.

• Combine these using Spatial Analyst from 
ESRI.
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Synthesized Approach - Overview



First Return DEM

• Derived from Lidar Analyst.
• Includes first Lidar point 

elevation value.
• Lidar Tile Statistics: 
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Bare Earth DEM

• Derived from Lidar Analyst.
• Includes Lidar points 

classified as Bare Earth.
• Lidar Tile Statistics: 
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Relative Elevation DEM

• Derived by 
subtracting Bare 
Earth DEM from First 
Return DEM utilizing 
ESRI Spatial Analyst

• White space indicates 
zero value and/or no 
data in Bare Earth 
DEM.



Classification Training

• Perform a “wall-to-wall” 
classification on 2006 Ortho 
Imagery using Feature 
Analyst.

• Training set identifies 
pervious (ground/vegetation) 
and impervious 
(structures/asphalt).

• Shadows are an issue.



Impervious Classification

• Feature Analyst 
returns ground 
classification in 
two classes.

• Excellent 
discrimination, 
however some
imprecision is inevitable.



Pervious Elevation DEM     

• Cells that are in       
the pervious               
layer are       
extracted using        
the raster      
calculator in        
ESRI Spatial    
Analyst.



Classify Vegetation

• Raster elevation DEM 
in the pervious      
layer converted        
to feature class.

• Feature class            
is classified by       
elevation values.

• Identifies non-ground 
cover vegetation.



Estimated Tree Canopy



Summary

• Lidar analysis yields ≈ 6% coverage and 
works best in urban areas.

• Ortho analysis yields ≈ 15% coverage and 
works best in rural areas.

• Combined analysis yields ≈ 10-12% 
coverage and works best in mixed areas.
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