
NRSIG

The 2019 Washington 
State Agland Database

Luke Rogers
Andrew Cooke
Jeffrey Comnick

Natural Resource Spatial Informatics Group
School of Environmental and Forest Sciences

University of Washington

Presenter
Presentation Notes
Personal introductions.

For past 20 years our group has specialized in regional resource assessments by developing databases that are: 1) high resolution, 2) spatially-explicit, and 3) state- or multi-statewide.

Our background is forestry. Until now we have developed several versions of a Forestland Database of all forest landowners in Washington state (as well as the more general Parcel Database of all parcels, without industry specific attributes).

For a number of years (since ~2010) we have wanted to develop a complementary Agland Database. This project finally gave us the chance to do that and we are excited to present the results.

After a bit of introduction and history of this work, we will present a tour of what kinds of outputs are available in the Agland Database.
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Our Work

• Parcel Database: a statewide, normalized, spatially-explicit database 
of parcel and tax roll data for Washington State.

• Forestland Database: integrates the Parcel Database with physical, 
biological, regulatory, and economic data to identify and attribute all 
forest parcels and landowners in Washington State.

• Agland Database: integrates the Parcel Database with physical, 
biological, regulatory, and economic data to identify and attribute all 
agricultural landowners in Washington State.

Presenter
Presentation Notes
For reference, we will mention three databases in this presentation.

The Parcel Database is the foundation of the other two Databases. It is based on County Assessor collected data, including tax lot boundaries, owner data, land use designations made from on-site visits, valuations, and sales. We also include parcels from state and federal agencies.

The Forestland Database overlays NLCD and GNN, two satellite-based land cover estimates, then uses Assessor land use codes or land cover to identify all forest landowners in the State of Washington. We develop forestry-specific attributes for each parcel like riparian buffer zones, site productivity class, forest type, economic zone, management policy for public lands, etc.

More attributes are discussed in the Methods.

For this project we applied the same approach to identify every Agricultural Parcel based on Assessor land use code or satellite-based land cover. We used USDA National Agricultural Statistics Service (NASS) and WSDA Agricultural Land Use layer (WSDA is a hybrid remote sensing/field visit layer).
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Background & Funding

• 1999: Salmon Recovery Act (RCW 76.13.110) required reporting
• 2001: UW developed the first spatially explicit map of family forestlands
• 2001-2007: Various DNR, WDFW contracts
• 2005/2007: Family Forest Foundation and Washington Farm Forestry 

Association lobbied for and received federal appropriation. Directed to UW.
• 2006: Founded the Parcels Working Group
• 2007: Created the Washington State Parcel Database
• 2009: Created the Washington State Forestland Database
• Five versions have been developed: 2007, 2009, 2010, 2012, and 2019
• An Agland Database has been in discussion since 2015
• Synergy with ESSB 5330 allowed us to create a statewide database instead of 

just Puget Sound area

Presenter
Presentation Notes
To provide some history on the development of this approach and how long we have been doing this, we must go back to about the year 2000.



NRSIG

Parcels Working Group

• Diverse group of agency 
personnel meets bi-monthly

• Purpose
• …construct a single, regularly 

updated, statewide parcel 
dataset…

• …reduce the cost, inefficiencies, 
and redundant efforts of state 
and federal agencies, as each 
independently and periodically 
contacts parcel data originators 
for current data sets…

• …support, where needed, local 
efforts involved in developing and 
maintaining parcel data..

• …identify and address data 
distribution concerns…

• Local
• Counties, Washington State 

Association of County Assessors
• State

• CTED, DOH, OFM, DNR, WDFW, 
DSHS, WSDOT, DOR, Ecology, IAC, 
DIS, Secretary of State, DIS-
ISB/GIT, EMD, WSP, WSCC, DAHP, 
LEG

• Federal
• USGS, BLM, FGDC, EPA, USFS, 

USBR, FEMA, DHS, BPA
• University

• University of Washington

Presenter
Presentation Notes
To maximize the utility of our efforts we co-founded the Parcels Working Group with the Department of Health. This group, which I co-chair, is made up of dozens of state, local and federal representatives and meets regularly dedicated to the follow purposes: 1) construct a single, regularly updated, statewide parcel dataset, 2) reduce the cost, inefficiencies, and redundant efforts of state and federal agencies, as each independently and periodically contacts parcel data originators for current data sets, 3) support, where needed, local efforts involved in developing and maintaining parcel data and 4) identify and address data distribution concerns.
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Parcel GIS Data (2017)
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Water Rights Mapping and Research, Everett Smelter 10 Home cleanup, Individual domestic wells, Aiding in mapping of water rights., Parcels data for
environmental cleanup sites in Washington State. , Columbia River Water Resource Information System, Water right mapping, Source Control, screening
landowners during forest practice application process, Lower Duwamish Source Control, Columbia River Water Management Program, Forest Tax Discovery,
Identification of gas station owners in Western Washington, Forest Fire Protection Assessment Whatcom & Skagit County, entering WA state water rights into
GIS, Area-Wide Soil Contamination Central Region, historical contamination sources, Water Right Mapping In King County, Washington State Parcel Database,
Historic structure inventories, Appraisal of real property for eminent domain acquisition, for State highway right of way., State wide Total Maximum Daily
Load Study, WSDOT properties, Parcels for mitigating a wetland site, Pavement Preservation, Identification of contaminant dischargers to Puget Sound Area,
Disaster Management, Identify property owners adjacent to WSDOT Right of Way, MTCA "Early Notice" Letters, Identification of underlying property owner
where illegal sign is located, Columbia River land use delineation, pacific wood treating, Identification of contaminated sites and ownership, Parcel land use
identification, I-90 Snoqualmie Pass East (SPE), topographic surveys for highway design projects, US 395 Right of Way search, Surplusing State property, SR 90
- Sullivan Rd. To Barker Rd., Highway Improvement , Identify who is using State Owned Aquatic Lands, Parcels Impacted by Roadway Construction, Site Hazard
Assessment, various state property evaluations, Basic Parcel Information, Shoreline development, Cooperative Monitoring Evaluation and Research randomly
selected field sites, OR/WA BLM Mapping Sciences, Mitigation Site Selection, I-90 Highway Construction/Sullivan Road to Barker Road, Record of Survey,
Management of Energy Resources, Thurston Forest Fire Protection Assessment - annual, GMA planning, Land Ownership Washington State, Aquaculture Farm
Location data, Tideland Ownership, Evaluation of impacts to salmon of each parcel, Identification of landowners and parcels for State Natural Areas, Kitsap
County Solid & Hazardous Waste Program, Hydraulic Violation Investigation, Landscape PHS, On-Site Sewage Treatment System Risk Evaluation, Identification
of property owners of potentially contaminated sites, Identification of public lands and boundaries for customer service proposes, fish passage inventory and
habitat assessment, Identification of boundaries for public tidelands in Puget Sound, Identification of property owners near streams for habitat restoration
projects in Washington State, County Grading Permit Application, Water system consolidation and restructuring, Various Toxic Cleanup Investigations,
Identification of landowners in Washington State., Personal Recreation Dock, Snow goose quality hunt, Taneum Water Acquisition, private lands habitat,
Cougar spatial and habitat use in relation to human development, Identification of State Owned Aquatic Land In Washington Sate, Thurston County marine
shores landslide hazard zone mapping, Mason County marine shores landslide hazard zone mapping, State map geologic mapping project(s), Lincoln County
basalt flow stratigraphic characterization, Active state issued water rights in Washington's thirteen eastern counties , Annexations, Small Area Estimate
Program (SAEP), Selection and follow-up of wetland mitigation sites, Identification of parcel sizes and zoning for review of subdivision proposals.,
Identification of adjacent parcel owners in Washington State, Identification of private landowners throughout eastern Washington, Forest Protection
Assessment Review, Land tenure and core wildlife habitats in Eastern WA (Region 1), Identification of land holders of abandoned metal mine lands, Mapping
of Historical Statewide Water Rights, identification of landowners as part of water rights investigations, Locations of Tribal Interest Lands in Washington State,
Tax Code Area map update, Forest Excise Tax Verification, Identification of homes with possible lead contamination, Urban Growth Areas for Growth
Management, OFM-City annexation census support, Non-federal ownership in Washington, Identification of parcel information within the NSC footprint.,
WSDOT Local Program Roadway Projects, Parcel Ownership, Wildlife Habitat Linkage Zone identification, Identification of properties with potential for
wetland mitigation, Identifying owners adjacent to the highway, Identifying property owners and property boundaries for parcels impacted by WSDOT road
expansion/improvements., Access Management, Identification of property and property owners within the state of Washington, Identification of parcel
owners in North Central Region, Identification of forest research sites, Identification of stream landowners in Washington State, Washington Statewide Parcel,
SW Region Wetland Mitigation Site Selection, Section 106 Project Area Maps, Identification of family forest landowners in Washington State, Buying highway
right of way, Jefferson/Clallam county forest fire protection assessment, Identify nearby property owners, Flood Plain Determinations, Identification of
Schools and Childcares for the Soil Safety Program, Integrated Project Review and Mitigation Tools Initiative, DOH Standard Geocoding Process, Adult Health
Survey, Washington Location Finder, Development Proposals, ID of private landowners involved in wildlife recovery projects, Species of concern data
management and planning, Identify ownership of tidelands, ID landowners in Washington state, Northwest Region Leaking Underground Storage Tank sites,
Washington Department Fish & Wildlife - District Wildlife Biologist usage of parcel data, overlay of bald eagle nest locations with individual property owners,
Identification of owners of critical habitat, Identification of ownership of potential wildlife area acquisitions, Geocode potential risks for registered sex
offenders Analyze forest conversion risk Farmland preservation

A 2008 survey identified hundreds of projects and programs that relied on parcel and 
tax roll information. The Washington State Parcel Database has been the foundation 
of over 240 projects by 59 agencies.

Presenter
Presentation Notes
To better understand the needs and uses of parcel data by government we conducted a survey and found there were hundreds of projects and programs that relied heavily on parcel and tax roll information. Some of those projects and uses are listed here. We also found that the surveyed agencies were spending an average of $35,000 annually ($0-$180,000) to acquire and use parcel data. Agencies were using old data as it was too “difficult” to get new data. Agencies were using different data making cross-agency cooperation difficult and restrictive county license agreements meant agencies were not able to share data with one another. The Parcels Working Group has shown that the Washington State Parcel Database significantly reduces costs, guarantees timely access to quality data, and improves cooperation among all levels of government.
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Parcel Database

• It’s not a flat attribute table!
• Microsoft SQL Server 

Relational Database
• Geospatial Database

- Parcel
- Taxroll

- Name
- Improvements
- Sales

• Includes more than just the 
most recent record

• One-to-many relationship for:
• Parcel to Taxroll, 

Improvement, and Sales
• Taxroll to Name
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Methods - Parcel Database
• Parcel boundary and tax roll data was 

collected from each county in Fall 2019
• Parcel data also acquired from Forest 

Service, BLM, WA DNR, WDFW
• Data Normalization

• Parcel geometry is deduplicated/aggregated
• A common set of attributes is identified
• Original data is retained and process is 

documented
• Normalize name across counties

• Fuzzy matching = not perfect!
• Owner class is assigned using comprehensive 

name lists

Parcel Data Is:
• Owner Name(s)
• Site Address
• Mailing Address
• Location
• Dimensions
• Land Use
• Value
• Tenure

Owner classes:
• Private
• Municipal
• Tribal
• State
• Federal

Presenter
Presentation Notes
The first step in developing the Parcel Database is going to each of the 39 counties in Washington to acquire parcel GIS and tabular data. Some counties use common formats but still several different formats and sets of attributes.

We clean parcel geometry, identify a common set of attributes, and load every parcel into a Microsoft SQL Server relational database. Changes to the original data are documented.

We use an algorithm to identify names for the same owner across counties based on similar spelling and addresses.

We then assigned owner class based on location or exhaustive name lists.
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Forestland Database

Presenter
Presentation Notes
This map shows the federal, state, tribal, industrial and family forestlands in the State. Only at the county level have we had such a detailed accounting of where Washington’s forest resource lands are. You can see here that the small forest land owners are located in that critical region between our suburban areas and the industrial, state and federal forestlands higher in the watershed. Using this information base as a foundation we have:
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Forestland Database

• nrsig.org/projects/washington-state-forestland-database

https://nrsig.org/projects/washington-state-forestland-database
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Biomass Assessment

• nrsig.org/projects/2012-forest-biomass-supply

https://nrsig.org/projects/2012-forest-biomass-supply
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Forest Health Treatments
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Biomass Calculator
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Hardwood Inventory

• nrsig.org/projects/2013-western-washington-hardwood-assessment

https://nrsig.org/projects/2013-western-washington-hardwood-assessment
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Public Lands Inventory

• nrsig.org/projects/public-land-inventory

https://nrsig.org/projects/public-land-inventory
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Strategic Forest Retention

• nrsig.org/projects/strategic-forest-retention

https://nrsig.org/projects/strategic-forest-retention
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Advanced Hardwood Biofuels NW

• nrsig.org/projects/advanced-hardwood-biofuels-northwest

https://nrsig.org/projects/advanced-hardwood-biofuels-northwest
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Waste to Wisdom

• nrsig.org/projects/waste-to-wisdom

https://nrsig.org/projects/waste-to-wisdom
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Port Gamble Forest

• nrsig.org/projects/kitsap-community-forest

https://nrsig.org/projects/kitsap-community-forest
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Anchor Forests

• nrsig.org/projects/anchor-forests

https://nrsig.org/projects/anchor-forests
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Methods - Agland Database

• Parcel flattening
• A single parcel was selected where 

overlapping occurred from multiple 
data providers (county, state, 
federal)

• Intersect with agricultural layers
• USDA NASS
• WSDA Agricultural Land Use

• Intersect with stream and water 
buffers (from Forestland)

• Identify Ag parcels by:
• Land Use Code 81, 82, or 83
• OR Parcels with >= 1 acres of 

cultivated area by WSDA Cropland 
Layer

• Divides ag land into ~12.4M 
segments

Presenter
Presentation Notes
To create an Agland Database, we first create a “flattened” parcel layer. Many parcels from different data providers overlap, so we identify one parcel at each location to use in this flattened layer. Generally county data providers have precedence but, for example, DNR parcels are used for DNR land.

Next, we intersect land cover layers. For agriculture we used USDA NASS and WSDA Agricultural Land Use layers. NASS is based on Landsat satellite data and is a raster with 30m cell resolution.

Because we had riparian buffers processed in developing the 2019 Forestland Database, we intersected agricultural parcels with buffers to provide information on water resources, even though regulations don’t apply.

Ag parcels were identified by land use code or WSDA layer.

To provide some sense of scale, this process divides agricultural land in Washington into ~12.4 million segments.
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Methods - Agland Database
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To create an Agland Database, we first create a “flattened” parcel layer. Many parcels from different data providers overlap, so we identify one parcel at each location to use in this flattened layer. Generally county data providers have precedence but, for example, DNR parcels are used for DNR land.

Next, we intersect land cover layers. For agriculture we used USDA NASS and WSDA Agricultural Land Use layers. NASS is based on Landsat satellite data and is a raster with 30m cell resolution.

Because we had riparian buffers processed in developing the 2019 Forestland Database, we intersected agricultural parcels with buffers to provide information on water resources, even though regulations don’t apply.

Ag parcels were identified by land use code or WSDA layer.

To provide some sense of scale, this process divides agricultural land in Washington into ~12.4 million segments.
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Methods – Agland Database

• Additional Attributes:
• Half State, County, WRIA, WAU, Legislative District, Congressional District
• Acres: Parcel, Tract, Name, Farmed
• Land Use Code, Zoning, and Housing Density
• Acres by Crop Group (WSDA and NASS) and Irrigation Type (WSDA)
• Stream Length by type and Acres by riparian zone
• Road Length
• Proximity to Development, Urban Growth Area, Roads, and Forest Service
• Most Recent Sale and/or Inherited Date
• Market Value of Land, Crop, and Improvements
• Taxable Value of Land
• Tax Benefit (Market Value Per Acre - Taxable Value Per Acre)

Presenter
Presentation Notes
We attribute each parcel in the Agland Database with many other attributes useful for summarizing to different geographic areas.

We summarize:
Acres by parcel, tract (contiguous area under the same ownership), name (all parcels owned by the same owner), and cultivated area.
Agricultural activities from NASS and WSDA
Crop group and irrigation type
Lots of metrics that might indicate conversion pressures
land use code, zoning, and housing density
Proximity
Market and Taxable Value
Tenure:
Sales and inheritance
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Results – Agland in 2019

• 193,000 parcels
• 12.4 million parcel acres (28%)
• 6.7 million cultivated acres
• 92,000 owners
• Avg Parcel Acres: 55.0
• Avg Tract Acres: 327.3
• Avg Name Acres: 1,069.4
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Results – By Half State (2019)

• Western Washington:
• 36,000 owners
• 54,000 parcels
• 909,000 parcel acres

• Eastern Washington:
• 57,000 owners
• 139,000 parcels
• 11.5M parcel acres

Avg. Acres Western WA Eastern WA

Parcel 15.0 68.5

Tract 37.9 396.7

Owner 86.0 1278.7
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Results – By Owner Size Class (2019)

• Smallest size class (<20 acres):
• 56% of owners
• 2.9% of parcel acres

• Two largest size classes (1000-
5000 acres, 5000+ acres):

• 3.5% of owners
• 62% of parcel acres
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Results - Value (2019)
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Results – Tax Benefit ($/Acre) (2019)
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Results - Sales (2019)

• Increasing sales in Clark, Kittitas, 
Lewis, Spokane, Stevens, Walla 
Walla, Whatcom (?)

• High sales (>200 annually) in 
Grant, Okanogan, Spokane, 
Yakima

• Sales data generally exists after 
2010, some counties go back 
farther
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Methods – Agland Database 2007

• Using previous versions of the Parcel Database, the first spatial data 
was identified for each county (generally 2007; as late as 2012)

• The 2007 version of the Agland Database was developed
• NASS Cropland but no WSDA Cropland

• 2007 and 2019 versions were unioned; parcels with at least 30% 
overlap were assumed to be related for the purpose of identifying 
parcels that transitioned out of or into Agland

• Basis for change analysis

Presenter
Presentation Notes
Finally, because we had developed previous versions of the Parcel Database, we are able to see which parcels were in agriculture in 10+ years ago and current status.
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Results - Change between 2007 and 2019

• WSDA layer was not available for 2007
• We restricted change analysis to Agland parcels identified by land use 

code

• We did not normalized names in 2007
• We compared non-normalized names in 2007 and 2019 (so 2019 

owner numbers are slightly different and less accurate)

• 10.3M of 12.4M parcels acres from 2019
• 120,000 of 193,000 parcels from 2019
• 49,500 owners of 92,000 from 2019
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Results - Change between 2007 and 2019

• Parcels declined by 7,800
• Parcel acres declined by 292,000
• Owners declined by 4,000
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Results – Change in Lewis County

• Parcels: -2,700
• Acres: -27,000
• Owners: -1,930



NRSIG

Results – Change in King County

• Parcels: +1,500
• Acres: +29,000
• Owners: +1,000
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PSAA Fact Sheet
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Agriculture
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Outreach & Extension

• nrsig.org/projects/new-forest-owners

https://nrsig.org/projects/new-forest-owners
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Landowner Outreach

• Can generate mailing lists for 
landowner outreach, field days, 
grant opportunities and 
educational events

• Contact lwrogers@uw.edu for 
assistance

Data request form at:
https://nrsig.org/projects/washington-state-agland-database

mailto:lwrogers@uw.edu
https://nrsig.org/projects/washington-state-agland-database
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Project Website
https://nrsig.org/projects/washington-state-agland-database

https://nrsig.org/projects/washington-state-agland-database
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Accessing the Data

• Currently setting up a web service for use in common mapping 
platforms

• https://nrsig.org/apps/agr/

https://nrsig.org/apps/agr/


NRSIG

Thank you

• This project has been funded wholly or in part by the United States 
Environmental Protection Agency under assistance agreement PC-01J18101 
through the National Estuary program and the Stormwater Initiative at the 
Washington State Department of Ecology

• Thank you to the Washington State Conservation Commission for advocating for 
and supporting this project
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