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They provide άŜŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜǎέ 
 water runoff mitigation 
 shade 
 absorb CO2 

 increase property values 
 

¢ƘŜȅΩǊŜ ǇǊŜǘǘȅ 
 provide recreation areas 

 people get attached to them 
   

Urban Forest 

http://www.deseretnews.com/article/1,5143,705286478,00.html 
http://www.thedailypage.com/isthmus/archive.php 

http://www. sustainablecities.net 



 

 

 

 

 

 

 

 

 

CƻǊŜǎǘ {ǘǊǳŎǘǳǊŜ Υ ά.ƛƻƳŀǎǎέ 

CƻǊŜǎǘ .ƛƻŎƘŜƳƛǎǘǊȅ Υ άIŜŀƭǘƘέ 
Hyper-spectral Imagery 

LIDAR 
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Study Data 

LIDAR data in 2005 and 2009 
 -acquired by Dane County and municipalities 

AVIRIS imagery in 2009, 2010 and 2011 
 -hyperspectral images from NASA 

MASTER imagery in 2010 
 -thermal images from NASA 

NAIP imagery in 2008 
 -color infrared air photos from USDA 

Street tree inventory 
 -from municipalities ~100,000 trees 

 
 



LIDAR 

http://forsys.cfr.washington.edu/JFSP06/lidar_technology.htm 

LIDAR 
sensor 

1st return last return 

1st and last 
return 

1st return ς last return = 
vegetation height 



LIDAR 

Grid with 
specified size 

Lidar points 

Lidar points are each a few feet apart ς so we calculate statistics on the points within a 
given GRID CELL, for example, a 10 ft X 10 ft cell might have 16 Lidar measurements. 



LIDAR Statistics of Forest Structure 
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Lidar Statistical Indices Tree Structure Indices 
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AVIRIS 

AVIRIS (VIS-NIR-SWIR) 
Å 224 channels 
Å 380-2500 nm 

http://masterweb.jpl.nasa.gov/sensor/sensor.htm 

450                              1450                                2450 
                                  Wavelength (nm) 



Foliar N concentrations, Madison, WI 
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AVIRIS Image, Madison 2009 
False Color Composite Imagery 

Madison 2009  
Foliar N concentration (%) 


