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Using GIS in Buildable Lands Analysis
Introduction
The Growth Management Act (GMA) of Washington State requires Snohomish County
and its cities to compare urban growth and development assumptions, along with targets and
objectives contained in the Countywide Planning Policies and the Comprehensive Plan, with
actual growth and development that has occurred. In order to make this comparison, many
existing databases within Snohomish County inventory are used, but some do not contain any
geo-referencing information and others must be layered in order to perform mathematical
calculations. Consequently, a geographic platform for organizing and analyzing these
databases is needed. ArcGIS 10.0 was used as a tool to layer, conglomerate and georeference the various databases in order to model and perform the geographic related steps
used in the analysis, and to display the results of the study.

Data Required
Unless otherwise specified, all database files were acquired from within Snohomish County
inventory.
Assessor’s Parcel geo-database – April 2011
2007 Buildable Lands Economic Unit database
Assessor’s Property Characteristics database – 2011
Assessor’s Munizone geo-database (zoning within Snohomish County jurisdiction)
Planning and Development Services (PDS) Future Land Use (FLU) geo-database
Assessor’s Muniannex geo-database (Annexation database)
PDS Urban Growth Area (UGA) Boundaries and Municipal Urban Growth Areas (MUGA)
boundary geo-databases
Department of Information Services Integrated Land Record (ILR) Easements geo-database
Various Critical Areas inventories and geo-databases (listed in table below)

Geo Processing Functions Used
Spatial Join
Table Join
Select by Attribute
Select by Location
Copy
Paste
Clip
Buffer
Feature to Polygon
Polygon to Point
Merge
Dissolve
Intersect
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Economic Unit Transfer and Application
Economic Units (EU) were developed for the 2007 Buildable Lands Report (BLR) after
an assessment of contiguous parcels was performed. An Economic Unit is based on the
Assessor’s parcel geo-database, and is either a combination of parcels or a division of a parcel
based on location, ownership and/or land use (see figure 1). In most cases, parcels and EU’s
are synonymous. Economic Units are created to accurately model land uses, for example,
when a building spans over multiple parcels, the Assessor will commonly assign the building to
one parcel and designate the other as vacant. Due to the limited scope of the 2012 Buildable
Lands Analysis, the decision was made to re-use and edit the EU layer produced in the 2007
analysis.
The 2007 EU database was spatially-joined by centroid to the April 2011 Assessor’s
Parcel Base. The result of this transfer was not completely accurate as the parcel database had
evolved since 2007. Edits were made using the ArcGIS Topology toolbar in order to capture the
current information for each parcel within the shape of the EU. If parcel lines had been
surveyed and adjusted since 2007, the EU shape was snapped to the vertices of the current
parcel lines. In the case of land use or ownership change, the EU was evaluated and returned
to independent parcel status if its unit properties were no longer valid. Each EU was then given
an EU ID based on the primary parcel’s Parcel ID and land use.
Once the 2012 Economic Unit layer was established, a table join based on Parcel ID
was performed by linking the EU geo-database with the Assessor’s Property Characteristics
database. This join added the current land use, land and improvement values and the
improvement square footage for the EUs for analysis. After a parcel-level analysis of EUs,
parcel information was summed and dissolved by the EU ID field. The EU ID then became the
official Parcel ID of those features. If an EU was not created on a parcel, then the Parcel ID
was retained. The EU layer was reviewed by city staff at meetings where changes occurred if
requested. Parcels were not analyzed for new EUs, rather new EU’s were created on the basis
of city staff comments, recently “stacked” parcels (multiple parcel ID’s sharing identical
boundaries such as property records within a mobile home park), or additional pending
developments.
Figure 1. Two parcels have been combined into an EU based on common land use and ownership

Structure
spanning
2 parcels

Parcel 1

2012 Buildable Lands Report GIS Methodology
Snohomish County Planning and Development Services

Parcel 2

Page |2

Zoning or Future Land Use Modeling
City zoning data was obtained from the Assessor’s Munizone geo-database. The data
was reviewed by county staff using current city zoning maps in addition to comments received
at city meetings. A new zoning layer was created for each city containing the Munizone data.
Any data or zone geometry that required changes was edited within the new zoning layer using
the ArcGIS Topology Toolbar to ensure consistent shared boundaries.
The Snohomish County Future Land Use (FLU) file was applied to all unincorporated
areas within the UGA’s. Once the city zoning had been finalized and the FLU layer was added,
a location query was performed followed by a tabular join in order to combine the zone or FLU
designation with the EU layer during the Land Status classification process. After the join, an
additional location query by centroids was applied to verify that each EU or parcel was listed
under the correct zone or FLU designation.
Figure 3. Zoning and Future Land Use Map
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Land Use Editing
The EU parcel base layer was converted into centroid points using the Feature to Point
tool, and spatially joined with city zoning layers or the future land use layer, depending on the
jurisdiction. The resulting Economic Unit tabular data was transferred into SPSS statistical
software in order to classify the individual features within the EU layer into one of eight initial
land status categories. The SPSS results were then returned to ArcGIS for editing where
Snohomish County staff used professional judgment and a set of decision rules to determine
edits. These decision rules include the parcel ILR, the UGA it is located in, the zoning or
comprehensive plan designation, and current use of the parcel to determine whether the initial
classification should be retained or edited.
Where classification edits were made, reasoning was recorded in new comment fields
and changes were made in a new land status field. For parcels where SPSS classification was
determined accurate, the original classification was transferred to the new field. Draft display of
the edited Land Status layer was based on the new land status field. The resulting Land Status
maps were reviewed by city staff, and any comments or suggested changes were incorporated
into the Land Status layer.
Figure 2. Land Status Map
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Unbuildable Area Process
The 2012 Buildable Lands Report Unbuildable Layer is based on critical area and
easement features depicted within the BLR Critical Areas maps. The data layers were clipped
for each UGA or MUGA for city review purposes, then merged and dissolved into one layer
using the ArcGIS Data Management Toolbox. These unbuildable areas were then subtracted
from the Total Area of the Land Use parcel layer during capacity analysis for both housing unit
and employment capacities.
Critical Area data was collected from various federal, state and county sources indicated
in the table below. Buffer data was added by the Buildable Lands Team for purposes of the
Buildable Lands Report only. They do not represent actual buffers, and have been averaged
per wetland and stream classifications according to SCC 30.62A.320. Critical area and buffer
overlays were produced for each UGA and MUGA for cities to examine and provide comments.
These submissions were researched further by county staff and included in the second round of
editing. Some cities, to improve accuracy, provided PDS with their own data which was
incorporated into the layer. These city sources are also listed in the table below:
Data Collection

Data
Watercourse
Watercourse Buffers
Wetlands
Critical Area Slopes
Waterbodies
Floodplain
Floodway
Easements
Future Arterials
Hydric Soils (Darrington)
Bothell Wetlands
Flood Hazard Area (Everett)
Everett Wetlands 5/17/12 and buffers
Granite Falls SR 92 Bypass Wetland Survey
Stream Clip and Stream Buffers (Lake
Stevens)
Lake Stevens Area Wetlands with 95 foot
Buffer
Marysville Streams and Buffers
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Source
Snohomish County Surface Water
Management (SWM)
Snohomish County Planning and Development
Services (PDS)
Snohomish County SWM and National
Wetland Inventory (NWI)
Snohomish County Department of Information
Services (DIS)
Snohomish County SWM, Buffers produced by
PDS
Federal Emergency Management Agency
(FEMA)
FEMA
Snohomish County DIS
Snohomish County Transportation and
Environmental Services (TES)
Snohomish County DIS
City of Bothell Public Works
City of Everett Planning Department
City of Everett Planning Department
Snohomish County Department of Public
Works road survey (DPW)
City of Lake Stevens Planning Department
City of Lake Stevens Planning Department
City of Marysville Planning Department
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Marysville Stream Wetlands and Buffers
Marysville Wetlands and Buffers
Marysville Generalized Slopes
Monroe Streams
Monroe Wetlands
Monroe Buffers
Stanwood Flood Hazard Area
Sultan Flood Hazard Area

City of Marysville Planning Department
City of Marysville Planning Department
City of Marysville Planning Department
City of Monroe Planning Department
City of Monroe Planning Department
City of Monroe Planning Department
City of Stanwood Planning Department
Snohomish County SWM

After acquiring stream data, streams were buffered according to their fish habitat type
per WAC 222.16.031 and SCC 30.62A.230. The City of Monroe provided stream data and
buffer widths according to their Washington Department of Natural Resources type per Monroe
City Code. The City of Marysville provided stream and buffer data classified per Fish Habitat
type along with stream wetlands and buffers. The following buffers were applied to stream data
not provided by city staff:
Stream Type
Type “S”
Type “F” with anadromous fish species
Type “F” without anadromous fish species
Type “Np”
Type “Ns”
Type “U”
Type “X”

Buffer Width
150 feet
150 feet
100 feet
50 feet
50 feet
50 feet
No buffer

Waterbodies within the county were buffered according to their fish habitat type applying
the same standards as listed above. Wetland data was acquired from both the National
Wetland Inventory (2007) and the Snohomish County Wetland Inventory collected from the PDS
County Stream and Wetlands Survey (1986) and the DPW/SWM Drainage Needs Report
(2002). These County data sources had been previously merged by Snohomish County DIS
into one file. In order to obtain a maximum estimate of wetlands within Snohomish County, the
NWI and County datasets were combined. Buffers were set at 110 feet, an average determined
in the 2007 Buildable Lands Report originally derived from Washington State Department of
Ecology statistics. Streams and Buffers were then merged and dissolved into one layer using
ArcGIS Data Management tools. A hydric soil layer was also applied in the Town of Darrington
to account for forested wetlands not included in the above surveys, however buffers were not
applied.
Critical area slopes were obtained from Snohomish County DIS. This data was originally
generated from United States Geological Survey 10-meter Digital Elevation Model (DEM) which
is based on various data sources including radar, satellite imagery and LiDAR flights. A buffer
width of 25 feet was applied to the tops and toes of slopes greater than 33%. A 1999 DEM 20foot contour data set was used for the NE quadrant of Sultan as LiDAR data was not available.
Flood Hazard data was also provided by DIS and is based on 1999 Flood Insurance Rate Maps
published by FEMA. Depending on cities’ development standards or on their instruction, either
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the 100 year floodplain or floodway was displayed. Current Draft Flood Insurance Rate Map
(DFIRM) data was used for Sultan and Everett with city permission. This data was obtained
from Snohomish County Surface Water Management and produced by FEMA, based on recent
surveys of the Skykomish and Snohomish Rivers.
Figure 4. Critical Areas and Easements Map
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Model Building Process
Since the Unbuildable Layer was assembled using so many layers, it was important to
streamline its creation. Model Builder for ArcGIS was selected to automate this process. As
part of the geo-processing framework, it allows parameters, or inputs, to be substituted as in the
case of floodplain versus floodway. It also can perform SQL queries to select certain aspects of
the parameters to be used as in selecting by UGA or MUGA name. It also allows many geoprocessing tools to run in a set order to produce a final output, avoiding the user’s need to run
each individual process out of the ArcToolbox. Also, using the basic aspects of the model flow,
it could be re-run for each individual UGA or MUGA allowing County staff to substitute city data
where needed.
To begin the merging process, the watercourses and buffers were combined using the
Feature to Polygon Tool. The resulting feature was combined with the other features
comprising the Critical Areas Layer, clipped by UGA or MUGA boundaries, merged and
dissolved into one feature using Model Builder for ArcGIS. Model parameters included the
UGA/MUGA, floodplain and floodway inputs.
Figure 5. Unbuildable Layer Model
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After final review by city staff, the jurisdictional Unbuildable Layers were dissolved into
one file using ArcGIS Data Management tools. Once the Unbuildable Layer was built, the layer
was placed over the Land Status layer and intersected using ArcGIS Analysis Tools. The Shape
Area of the resulting layer was then converted into acres in a new field, Unbuildable Acres. This
acreage field was tabular joined back into the Land Status layer. Acknowledging that existing
GIS Critical Area inventories may not include smaller critical areas, and that a site level analysis
would need to be completed prior to project-level development, the Buildable Lands analysis
adjusts the total Unbuildable area upward by 5%.

Figure 6. Unbuildable Area Map
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Capacity Display
Since the GMA tracks growth using 2002 city boundaries, boundary attributes must be
added to the EU/parcel base. Using a centroid based Location Query and the Field Calculator,
these attributes were manually added to the EU/parcel base. After the Land Status and
Unbuildable layers had been finalized, the data was again transferred into SPSS for capacity
calculation. During this procedure, the Unbuildable area was removed from the total parcel or
EU area to determine the buildable area of each. The EU’s or parcels classified as
Redevelopable, Vacant, or Partially-Used were then processed for housing unit and
employment capacities. Capacities for known pending projects were transposed from county
permit data or city records.
The resulting capacity database was transferred back into ArcGIS for map production by
jurisdiction. Both housing unit and employment capacity symbologies were classified
quantitatively using graduated colors at the same pre-set break values used in the 2007 BLR
maps. The final Unbuildable layer was displayed over the Capacity layers not only to
demonstrate where critical areas and easements are generally located, but also to show a
noticeable color difference on EU’s and parcels with capacity where development may be
prohibited.
Figure 7. Additional Housing Unit and Additional Employment Capacity Maps
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