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i-Tree is a 
Cooperative 
Initiative 

What is i-Tree? 

A series of tools to quantify ecosystem services 
and values from trees 
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Canopy 



i-Tree is a 
Cooperative 
Initiative 

i-Tree Quantifies Tree and Forest Resources 

Structure 
Number of Trees, species distribution,   

     canopy cover, etc. 

Functions / Ecosystem Services 
Energy 
Air pollution 
Carbon 
Biogenic VOC emissions 

Management needs 
Pest risk 
Tree health 
Exotic/invasive spp. 

$ Value 
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Eco 



i-Tree is a 
Cooperative 
Initiative 
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Design 

Easily estimates 
ecosystem services 
of trees in your 
yard using Google 
Maps and i-Tree 



i-Tree is a 
Cooperative 
Initiative 

Determines  
% tree cover 

Easy & Fast 
World-wide 
Web-based 
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i-Tree is a 
Cooperative 
Initiative 
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Hydro 
Current vs. Management Scenario 

Quantifies effects of: 
Tree cover 
Impervious cover 

 on: 
Stream flow 
Water quality 

High 

Low 

Elevation 



Hydro Inputs 

Hourly discharge data (USGS) 
Digital elevation map (USGS) 
Hourly weather data  

Evaporation data calculated from weather data 

Structural information on watershed 
Tree cover 
Impervious cover 
Shrub and grass cover 
LAI 



Hydro Outputs 

For each time step (1 hour for these 
simulations): 

Canopy interception 
Depression storage 
Infiltration 
Evapotranspiration 
Surface and subsurface (base flow) runoff 
Channel discharge (total runoff) 
Water quality (EMC) 



Step 1: Determine watershed 

EPA Waters and gauging station data 



Step 2: DEM 



Step 3: Cover Attributes 



You choose the cover classes 
 



Classify random points 
 



Step 4: Start Hydro 

 



 

Extract Steam Data 



Extract Weather Data 



Load files and enter cover data 



Step 5: Calibrate Model 



Calibration Graph 

Calibration Coefficients % Connected 
Watershed Peak Flow Base Flow Balanced Flow Impervious   
Accotink 0.32 0.49 0.58 65 
Baisman Run 0.55 0.63 0.70 20 
Gwynns Falls 0.51 0.45 0.61 65 
Mill Creek 0.62 0.10 0.43 65 
Pond Branch 0.55 0.26 0.55 65 
Rock Creek 0.56 0.53 0.67 65 

Calibration coefficients and percent connected impervious area for select watersheds 

 



Step 6: Model Scenarios 

 



 



 



Table Outputs 
 



Water Quality (EMC) 



EMC – contrasting scenarios 



USFS Graphs (Rock Creek) 
 



USFS Graphs (Rock Creek) 



USFS Graphs (Rock Creek) 



Next versions 
Snow melt routine (completed) 
More fully distributed cells 
NEXRAD precipitation data 
Linking to i-Tree Eco and Design (non-
watershed based) 



Summary 

i-Tree is free and available to use 
www.itreetools.org 

Free tech support, manuals, forum 
Version 5 will be out in Spring 2012 

Improvements to Hydro model 

Looking for input on types of outputs 
   and analyses desired for Hydro 

Released in 2011 



nrs.fs.fed.us/units/urban 

Questions? 

dnowak@fs.fed.us 
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