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Project Background & Summary 
 
The City of Seattle adopted an Urban Forest Management Plan (UFMP) in 2007 with a 
goal of increasing the city's tree canopy to 30%.  In order to prioritize investments to 
those actions that will create the greatest tree canopy gain, the City determined that 
they needed a better understanding of current canopy cover, recent trends in canopy 
gain and loss, the impacts of development, and tree planting potential.  They also 
wanted to create a baseline to monitor progress against the 30% canopy cover goal. 
 
NCDC Imaging & Mapping ('NCDC') worked closely with professionals at the City of 
Seattle using GIS and remote sensing data technologies to look at canopy in 2002 and 
2003 and comparing that to 2007.   Methods from a study in Los Angeles developed by 
the USFS Center for Urban Forest Research and the University of California-Davis were 
incorporated and expanded upon to help Seattle achieve their goals.   
 
The latest geospatial tools & technologies were appƭƛŜŘ ǘƻ ƛƴŎǊŜŀǎŜ ǘƘŜ ŎƛǘȅΩǎ 
understanding of their current and potential urban forest as well as provide GIS-ready 
land cover data useful to other city departments and agencies for a variety of planning 
and management purposes.  The area of interest (AOI) included the City of Seattle, 
Washington, which is an area of a just under 100 square miles. 
 
Quickbird multi-spectral satellite image of the Seattle Project Area of Interest (AOI) 
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The primary tasks included planning & consultation, ortho-rectifying 2-ft resolution 
2002/2003 and 2007 QuickBird satellite imagery, developing a land cover classification 
dataset, performing an urban tree canopy (UTC) assessment on existing and potential 
tree cover and comparing the tree cover from the 2002/2003 ortho-mosaic used to 
obtain full coverage and minimal haze over the area of interest, to tree cover from the 
2007 ortho imagery, compiling, updating and mapping GIS data, calibrating the UTC 
model, and creating visual and communicable products. 
 
High-resolution multi-spectral satellite imagery and supporting GIS datasets provided by 
the city of Seattle were used to develop a GIS-ready land cover dataset which served as 
the baseline information to assess past, current, and potential urban forest conditions.  
Each potential planting site was attributed by tree size, land use type, proximity to 
major transportation corridors, potential to cover impervious surfaces or replace other 
open space. 
 
The city of Seattle currently has about 22.9% tree cover whereas in 2002 the urban 
forest cover was approximately 22.5%, and while this canopy provides significant 
ecosystem services, there are significant opportunities to improve canopy cover in 
strategic locations to improve environmental quality, public health, property values and 
reach sustainability goals. 
 

Data Analysis, Land Cover Classification & Land Use 
 
To develop baseline conditions and corresponding GIS data layers for the analysis of 
current conditions, recent trends and potential planting sites, existing GIS data was first 
incorporated, assessed, updated using image classification & manual digitizing 
techniques, and then compiled into final land cover datasets.  Provided data included 
aerial imagery, building outlines, water bodies, transportation/streets and pavement 
areas (DWW) , parcel, UFMP (land use category), Community Reporting !ǊŜŀǎ ό/w!ΩǎύΣ  
¦Ǌōŀƴ ±ƛƭƭŀƎŜǎ ό¦±ΩǎύΣ  and re-development sites. 
 
Land cover classification is probably the most critical aspect of these types of projects 
because all modeling and analysis is derived from this base information.  Since 2000, 
NCDC Imaging has specialized in advanced remote sensing processes using next 
ƎŜƴŜǊŀǘƛƻƴ ƛƳŀƎŜ ŀƴŀƭȅǎƛǎ ǎƻŦǘǿŀǊŜ ƭƛƪŜ ±ƛǎǳŀƭ [ŜŀǊƴƛƴƎ {ȅǎǘŜƳΩǎ CŜŀǘǳǊŜ !ƴŀƭȅǎǘ ǘƻ 
ŘŜǊƛǾŜ ǎǳŎƘ ƭŀƴŘ ŎƻǾŜǊ ƳŀǇǎΦ   ά!ŎŎŜƭŜǊŀǘŜŘ ŦŜŀǘǳǊŜ ŜȄǘǊŀŎǘƛƻƴέ ό!C9ύ ǘŜŎƘƴƻƭƻƎȅΣ ŀƪŀ 
geographic object-based image analysis (GEOBIA), in conjunction with high-resolution 
digital imagery works via an iterative, machine-learning approach to image 
ŎƭŀǎǎƛŦƛŎŀǘƛƻƴΦ  ¢ƘŜ Ŧƛƴŀƭ ŎƻƳǇǊŜƘŜƴǎƛǾŜ όάǿŀƭƭ-to-ǿŀƭƭέύ ƭŀƴŘ ŎƻǾŜǊ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ƳŀǇ 
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was created in this way and included the following 7 feature classes; impervious 
surfaces, shrub/scrub, trees, trees with impervious understory, grass (all low-lying 
vegetation), bare soil (includes dry vegetative cover) and water. The impervious surfaces 
layer was first refined utilizing selected attributes from the DWW layer provided and the 
updated buildings data. Within the attribute table of the DWW layer there were two 
fields labeled IMPSURF_SU and IMPSURF_FE. A selection of all the solid (SOL) attribute 
types was sorted from the impervious surfaces (IMPSURF_SU) field within the DWW 
layer. From that (SOL) selection another sorting was performed upon the IMPSURF_FE 
attribute field to derive only the following impervious surface types for use in the 
classification:  DRV (driveway), ELV OTH (other elevated structures), PRK (parking lot), 
PUL (swimming pool or other constructed pool), SDW (sidewalk), STR (street or alley), 
and WLK (walkway or patio). 
 
            Multispectral Satellite Imagery            7 Class Landcover classification 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A 2-class pervious vs. impervious surface layer was also compiled for Seattle, by 
dissolving the appropriate classes from the original 7-class land cover. 
 
                      Example of 2-Class Pervious vs. Impervious Landcover 
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{ŜŀǘǘƭŜΩǎ ƭŀƴŘ ǳǎŜ Řŀǘŀ ǿŀǎ ǇǊƻǾƛŘŜŘ ǘƻ ŀǎǎŜǎǎ ŜȄƛǎǘƛƴƎ ϧ ǇƻǘŜƴǘƛŀƭ ¦¢/ ōȅ ǘƘŜ ǘȅǇŜǎ ƻŦ 
land use. All given land use types were generalized into the eight categories illustrated 
in the graphic below. 
 
 
 
 
Multispectral Imagery with GIS Overlay of Land Use Types for Seattle, Washington 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 


